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L  Chemical  Examination  of  the  Fire  Damp  from  the  Coal 
Mines  near  Newcastle.  By  \tlie  late]  Edward  Turwee^ 
M.D^  jFAS.  London  and  Edinb,^  V.P.G.S^  Frqfessor  ^ 
ChmxUfy  in  the  Univertihf  LondonJ' 

'T^HE  subjected  to  eiuunioatton  were  cpllected  under 
^  the  direction  of  Mr.  Htitton,  by  emptying  Wiochesteiw 
quart  bottles  filled  with  water,  at  the  spot  wbm  it  was  de- 
signed to  collect  the  gas,  and  then  inserting  a  wdl-greased 
ground-glass  stopper,  which  was  afterwards  secured  m  posl* 
tioa  by  cement,  and  a  covering  of  bladder.  About  half  an 
ounce  of  water  was  left  in  each  bottle,  and  the  bottle*^  were 
sent  to  me  packed  in  boxes  in  an  inverted  position,  in  most 
instances,  when  tiic  stoppers  were  withdrawn  in  tlio  piKjuinatic 
trough,  a  portion  of  water  instantly  rushed  in,  sijowing  both 
^  that  the  means  ot  securing  the  gases  had  proved  eti'ectuaii  and 

[•  From  thu  Transactions  of  the  Isatural  Histor;^-  Society  of  Northum- 
berland, Durham,  and  Newvastle-apon^Tyne,  vol.  H.  Pait  b.^  FVom  the 
period  of  its  institution  the  Natural  History  Society  had  directed  parti- 
•  Gttlar  attention  to  the  evolution  of      in  coal  mines,  and  man^  papers  had 

been  read  from  time  to  time»  when  the  feelings  of  the  public  were  most 
pahilully  exdtecl  to  the  sobiect  by  the  awful  e&nalty  at  Walboid  Colliery, 
on  the  18th  of  June,  1835,  described  by  Mr.  Buddie  in  the  jMrecedhig  paper 
[in  the  Society*!*  Transactions].  At  this  tnne  an  inquiry  was  in  i)rn^ress 
before  a  Committee  of  the  Houi»e  of  Commons,  which  soon  after  published 
its  rqxnrt.  It  was  given  in  evidence  before  this  Committee,  tliat  both 
free  hydrogen  and  orafiant  gat  occur  in  the  at  mcsnhere  of  some  coal  mines ; 
this,  as  striking  at  once  at  the  efRcacy  of  the  Davj*  lan  ji  in  preventing 
erplosions,  seemed  to  be  a  matter  requirin};  immcdmtr  attciitit  n  in  a  di- 
strict where  tiiat  instrument  is  so  extensively  u&ed,  and  where  it&  safety 
k  BO  elltire^y  relied  npofi.  With  this  viiw»  Imoiediately  after  the  publica- 
tion of  the  FarliaanMitary  Report,  the  Natural  iiistory  Society  determined 
to  institute  such  an  inquiry,  and  Mr.  Hutton  was  directed  to  coouuni^ 
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TJie  late  Dr.  Turner's  Comical  Examimiion  of  the 

that  the  gam  within  tbc  mim  vm  in  s  aim  rai«  state  than 

In  my  laboratory. 

.  As  one  of  tlic  principal  objects  of  the  inquiry  was  to  detail 
nine  in  how  iar  the  gas  of  different  mines  yaried  in  chemical 

constitution,  it  was  material  to  multiply  as  much  as  possible 

tlie  samples  of  gas  submitted  to  examination.  The  number  of 
samples  actually  received  and  examined  by  me  amounted  to 
twelve.  The  result  of  this  analysis  will  he  *!;ivpn  in  n  tabular 
form  at  the  close  of  this  communication.  1  iie  geiieial  con- 
clusion deciu(  il)le  tVom  tin  in  is,  that  the  essential  and  sole  in- 
flammable material  ot  lire  -damp,  as  formerly  found  by  Dr. 
Henry  and  Sir  Humpliry  jDavy,  is  the  light  carburetted  hy- 

cate  with  the  cumiuittee  of  the  coal  trade  to  atk  their  valuable  co-opera> 
tioQ  and  asMttance;  for  this  purpose  he  addrawed  the  following  letter  to 
Robert  William  Braadting^  Eiq.,  the  chainnan. 

Copy. 

**  Newcastle,  January  9th, 
Sir,^I  beg  leave  respectfully  to  itate,  that  at  die  hut  meeting  of  the 
Katiuii  History  Society,  after  the  reading  of  a  pafief  on  the  gai  M  mine!, 

it  was  resolved  that  tlic  Society  i^hould  do  all  in  its  power  to  promote  an 
jnvc:itigation  into  the  nature  of  the  gas  evolved  in  our  different  collieries, 
for  the  purpoie  of  aicertdnlng  ff  any  other,  and  what  gas,  occurs  bei;ides 
theeommou  carburetted  hydroi^^en,  it  hHving  been  statMia  evidci  ' <  be* 
fore  the  late  Parliamentary  Con^mittee,  that  free  hydrogen  and  olefiant 
liiis  arc  botlj  to  be  found  in  tin  mines  of  Wales.  I  was  directed  by  the 
Society  to  briug  the  matter  beiurc  tiic  Conintiltee  oi  the  Coai  Trade,  and 
request  their  ^luable  co-operation  and  assistance  in  obtaining  an  exten* 
sive  analysis  by  one  of  the  first  chemists  of  the  day,  so  as  at  once  to  set 
at  rest  the  question  as  to  the  nature  of  con!  jm"?  •4f>ontaneously  evolired 
in  this  district.  Dr.  Turner  was  named  a;>  liie  pei  son  best  fitted  for  the 
taskt  not  only  fW>m  hit  great  dull  aa  an  analy:>t,  but  from  his  extensive 
knowledge  as  a  geologist  and  the  attention  he  has  pafd  to  the  chemistry 
of  nature,  so  to  spr;?V: . 

*'.This  investigation  will  not  be  an  expensive  one,  and  it  was  thought, 
from  the  deep  importance  of  the  onestion  as  connected  with  the  safety- 
Ian  p,  that  the  Coal  Trade  would  have  no  objections  to  join  the  Society 
in  the  cost.  The  Society  are  anxious  that  this  iiivc-.tigation  should  be 
inaile  speedily,  o«>  they  arc  about  going  to  pre&s  with  a  ronclnsion  of  the 
second  volutuc  of  their  Tran^ctions,  where  they  would  wihh  this  to  ap- 
pear as  Conning  an  ap{m>priate  Appendix  to  the  many  valuable  papers  in 
the  work  connected  wich  our  local  geology  and  mining.  If  tne  Com- 
mittee of  thr  ('f?;il  '!V;i(lc  n«,'r?'c  to  L'ivc  their  assistance  i;i  tliis  matter,  the 
bociet^'  wiil  lurnisii  thcni  witli  any  number  of  copies  of  the  results  of  the 
Invest^pttion  they  may  require;  and,  individually,  I  most  respectfully  beg 
•o  offer  my  pcnooal  services  in  collecting  the  specimens  of  gas,  and  ma- 
hiri'z  Mich  arraogaoMOts  as  will  f^ecitrc  their  conveyance  to  London  un* 
aduUcnued.  "  I  have  the  honour  to  be.  &c.  &c. 

*  WzLUAif  HnvToKf  Secratacy. 

«  To  Robert  Vilfian  firaadlinft  £iq.'* 

Tlie  Ckml  Trade  Committee  immcdialidy  adopted  the  suggestion,  mmI 
appointed  John  !muIc![c,  George  Johnson,  and  Nicholas  Wood,  Esqrs,,  tO 

maholhci  necessaiy  airangene&tsfor  ooiiartiiig  th«  tpcckaeas  offM» 
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dnfftnf  or  aianli  mm  of  choroiits^  wfciob  iafiict  In  a  stole  of 
parity  from  cosly  wholly  free  froni  admixtum  wtdi  h^rogen» 

carbonic  oxide,  or  olefiant  gases,  and  but  rarely  containing 
a  traoa  of  earbonic  acid  gaa^.  The  sole  difierence  in  the  ex* 
IlkwivQ  gas  of  different  mines  must  hence  be  referred  to  tbo 
degree  of  admixture  with  air.  If  diluted  with  nineteen  or 
twenty  times  its  volume  of  air,  the  mixture  docs  not  detonate 
or  take  fire  at  nil :  on  diminishinnr  Uie  proportion  ot  air  bclo^v 
this  term  the  niixuire  in  coiiu  s  iTiflamnia!)Ie,  and  on  tiie  a}>- 
proach  of  a  liirhtctl  taiuiie,  a  pale  blue  liame  appears,  wliich 
passes  slowly  Ui rough  the  mixture  wIrmi  the  air  is  in  large 
excess;  ra^jidly  wlien  the  ratio  is  favourably  luijusted  iui  com- 
bustion. The  most  explaaive  mixture,  as  Davy  correctly 
sLaics  in  liis  "  Essay  on  Flanief,"  is  formed  of  one  measure  of 
pure  fire-damp,  and  about  seven  measures  of  air.  Such  mix- 
ture^ nnlike  an  explosive  mixture  made  with  air  and  hydrogen 
or  earbonic  oxide  gas,  is  not  kmdied  by  Incandescent  solid 
mattarisaoh  aa  a  mass  of  hoi  iron;  bntit  buna  rashly  [rapiilly  ?] 
In  contact  with  flamc^  and  delooataa  readil  j  with  the  eleetric 
spark.  As  the  pr(^>ortioii  of  pure  fire*damp  rises  above  s 
sixth,  the  mixtura  bnrna  less  and  less  readily,  and  the  tint  of 
the  flame  changes  at  the  same  time  from  Uiie  to  yellow  or 
brown.  The  i^MNiomeDa  receive  a  rendir  explanation  frpm' 
the  well-known  principles  established  by  Davy. 

The  analysis  of  fire-damp  was  performed  by  detonation 
with  oxygen  gas  dver  mercury.  In  successful  analysis  with  all 
tlic  rrases,  the  dimuiution  in  volume  subsequent  on  detona- 
tion with  the  electric  spark,  and  due  to  gaseous  matter  con- 
densed as  water,  was  j>recisely  twice  the  volume  of  carbonic 
acid  gas  which  was  generated,  and  t.tjual  to  the  oxygen  gai 
which  disappeared.  The  volume  of  c:u  l)onic  acid  gas  some- 
times fell  bhoii  of  half  the  diminution  dac  to  production  of 

*  Extract  of  a  letter  from  Major  Eiuniett,  iioyal  Engineer,  to  Mr. 
Hiitton,  dated  Hall,  19di  Peliruai^,  1836. 

I  send  you  the  following  extracts  ttom  a  letter  fironi  Dr.  Oalton  of  the 
13th,  As  regards  WnIIsenil  Pit,  they  are  important,  nnd  to  me  conclusive.  I 
i^cnt  him  three  bottlt;^  Mr.  Buddie  bad  collected  lot-  uie  about  three  months 
ago,  also  one  of  water  from  the  old  working  at  Gateshead  Pork  Pit,  for* 
wanied  to  me  by  Mr.  Wood.  Respecting  the  Wallsend  gas  be  lays:  *  I 
received  your  letter  and  bottles  of  gn^  fafely,  aiul  soon  after  opened  the 
liottlc;  m.der  water,  i  hc  air  in  each  bottle  was  very  much  alike.  It  was 
cuniituuted  of  »oaie  two  or  three  per  cent,  of  carbonic  acid,  about  one 
tendi  eomBon  air  ratbardbort  of  oxjrgiii,  and  the  feit>  about  eighty.fiye 
per  ceot^  was  pure  carburettc  1  1  .  t!rogen,  or  pond  gaiL  without  a  trace  of 
either  pure  hydrogen  or  defiant  ga>.'  Respecting  tne  Oatcshead  water 
he  «ays,  *  The  bottle  of  water  from  the  old  waste  i  al^o  examined ;  it 
contained  about  one  per  cent,  of  solable  matter,  chiefly  coiamon  talt,  with 
tome  carbonic  acid,  su!])hiirou»  acid,  sulphuretted  hydrogen  tltd  Um#»*'* 
Ct  8m       Uh»  IvH  Seric*^.  vol.  xbm.  p.  44a]  ^  ' 
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water,  but  this  onl^  took  place  when  the  combustion  was  in* 
complete.  Bam^taam  the  gaseous  inixtiirie»  after  detonatioBi 
WM  more  or  len  obaamia  by  •  dqpoMt  of  ovboMOMNu 
nwttery  and  in  rach  inatanoes»  as  aheadjir  femaffced  by  Dr* 
Henry,  tfaafft  is  always  a  dafidency  of  carbook  add  ga% 
wbtdi  defidency  is  lass  considefabb  the  mora  oompk^y  the 
mztnra  at  the  momeni  of  detonation  approximates  to  perfect 
tranqiarency.  I  iiave  occasioiially  observed  tbis  dood*  e?en 
when  ample  oxygen  for  complete  oombastioa  was  present; 
but  with  a  decided  excess  of  oxygen  it  generally  does  not  o^ 
cur  at  all,  or  at  most  in  so  slight  a  degi-ee  as  not  to  be  appre- 
ciable. To  show  the  course  of  t!ie  inquiry,  I  quote  three 
analyses,  in  the  first  ot  whidi  an  error,  from  deposited  carbou, 
isiK»arent» 

L  Afiafyni  ofjtre'dampjrom  Jarram  CoUiar^  wkkk  i$med 
fiam  ateam  qfcoal  deomfaihom  hdam  ikeBenskam  SAun. 

Specific  gravity  as  found  by  weiglung  the  gas  =  0*6209. 
Tested  by  nitrous  gas  it  was  found  in  one  experiment  to  con- 
tain 2 -25  per  cenU  ui  oxygen,  and  in  a  fecund  2*1  per  cent, 
indicating  as  a  mean  S*2  per  cent,  of  oxygen,  equivalent  to 
II  per  oenL  of  air.  This  gas,  whidi  was  quite  (fee  from  car- 
bow  acid  gas,  mav  be  oonndered  as  a  mixture  of  89  mea- 
anres  of  real  marsh  gas  with  11  measnres  of  dr.  A  gas  so 
•OMtitttted,  and  assuming  0*5595  as  the  specific  gravity  of 
marsh  gas»  shonld  have  a  specific  gravity  0*6079 1  mr  0*5595 
+0*89  +  011  as  0*6079.  Of  this  gas  12-3  meesnres,  con- 
taining 0*3  of  oxygen  and  11  of  real  marsb  gas»  were  fiied 
with  32*7  measures  of  a  sample  of  oxygen  gas,  whkh  con- 
taiaad  Si  of  real  oxygen  gas:^ 

Loss  dao  to  condensed  water    =  S2*S 

Carbonic  acid  gas  generated  and  absorbed  by 

potassa  •••*••••••••«••   =  9*4 

Residnal  oxygen,  determined  by  firing  with  by* 

drogen  gas    es  10*5 

Deducting  10*5  +  9-4,  the  oxysen  above  ao» 
counted  for,  from  3r3t  the  wnole  oxygen  gas 
originally  present,  there  remain,  as  Oxygen 

gas  wbicn  went  to  the  production  of  water  a  i  1*4 

II.  Analysis  of  a  gas  from  the  Bcfisham  coal  seem,  Jarroxo 
Collier  if,  coUectedfrom  a  bl&a)er^^B^ch  caused  the  accident 
in  1826. 

Specific  gravity  actually  observed  =  0'638l. 

This  gas  was  quite  iree  firom  carbonic  acid  gas.  Jn  two 
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triab  with  aitrm  gu,  it  wm  kmd  to  eoatain  3*7  per  eoit. 
cf  oa^lfin,  eqoivalent  no  16*5  of  sir*  A  flGMeoiis  nuxtoie  of 
]$'£  air,  and  61*5  ml  maith  thoM  kmm  o  ipeoifie 
gniTt^of  0*641,  since  0*5595  +  0*815  +  0*165=  O  Sil. 

Of  this  ga*  ]S*5  meaaoMSi  inferred  from  the  foregoii^ 
premises  to  contain  0*5of  ezrpeii  and  11  of  real  marsh  gas, 
were  fired  with  SO  meaium  oToxygeD^  wiucli  contained  26*6 

of  real  oxypfcn  <ras. 
Loss  of  volume  due  to  produclioa  of  water     =  22*8 
Carbonic  acid  gas  generated  =11*2 

Residual  oxygen   s 

Deducting  1 7*6  U  om  ;i  there  remain,  as 
Oxyiyren  gas  wiiich  went  to  tlie  produc- 
tion (;t  water   ......•......*«   =  11*7 

III.  Analysis  of  a  ^asfrom  the  Eppleton  Jane  Pit,  Hutton 
Seamy  Hetlou  ColUerj/^  collected  at  a  depth  qfXTS/athom 
below  the  sm/'ace. 

Specific  gravity  actually  observed....   =  0*78. 

This  gas  was  quite  free  from  carbonic  acid.  Two  cxperi- 
ntents  with  nitrous  gas  agreed  in  indicating  the  presence  of 
4*6  per  cent,  of  oxvgen,  equivalent  to  S6  meeauvaa  of  air. 
AnslTsit  indicated  the  presence  of  50  per  cent  of  real  marsh 
gas,  leaving  27  per  cent  as  nitrogen,  independently  of  that 
already  considered  as  atmospheric  ahr. 

Of  this  gas  11  measures^  containing  0*5  of  oxygen,  were 
fired  with  S6  of  oxygen  gas,  which  contained  66*9  of  real 
oxygen. 

Loss  of  volume  dne  to  formadon  of  water...  m  1 0*5 
Carbonic  acid  gas  generated  •.••••«  #•    a  5-3 

Rep  id  I!  al  oxygen   =  16*4 

DediiLiing  5*5  f- 16*4'  =  21*9 from  27'4- there 
renKiin^  as  Oxygen  gas  which  went  to  the 

formation  of  water    =  5*5 

A  gaseous  mixture,  consist  in of  50  measures  of  real  marsh 
gas,  23  of  air,  and  27  of  nitrogen,  should  have  a  specific 
gravity  of  0*7724,  since  0*5595 +0*5 +0-23  + O  i>7 27 +  0*27 
=  0-77'24-. 

The  first  of  the  foregoing  analyses  supplies  an  instance 
where  the  loss  of  carbon  was  decisiTC.  In  the  second  and 
third,  as  in  the  whole  series  of  sttccessfal  analyses,  the  car- 
honic  add  gas  may  be  taken  as  exactly  equal  to  lialf  the  con* 
densation  due  to  the  formation  of  water,  and  as  containing 
half  the  oxy  gen  which  was  required  for  complete  combustion* 
The  quantity  of  marsh  gas  present  was  equal  to  half  the  oxy- 
gen required  for  its  complete  combustion,  to  half  the  con* 
Sensation  due  to  generated  water,  and  to  the  ▼okume  of  car- 
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nralt  in  eU      naiplei»  it  b  ttmifait  thai  th*  conatitiitioa 
of  Uw  iwfiamniabh  prinoiple  of  fire*dainp  it  idmitical  viih 
that  of  marsh  gai  <Nr  light  earboretted  hydrogan*   Tha  |mk>» 
portions  of  ca^on  and  hydrogen  indioatad  by  analysis,  aoffi- 
oieDtly  demoiMtnite  the  absenoa  of  aiieh  gaiaa  at  bvditigHV 
carbonic  oxide,  and  olefiant  gas.    Their  absence,  howafar» 
was  proved  by  other  methods.    A  portion  of  fire-damp  was 
mixed  in  a  tube  with  chlorine  of  known  purity,  and  the  mix- 
ture kept  for  a  quarter  of  an  hour  in  a  dark  place,  \vhen  the 
chlorine  was  absorbud  hy  milk  of  lime;  the  origniai  cjuantity 
of  fire-damp  was  aiways  recovered,  except  a  slight  loss  due 
to  the  mere  wa.siiintr  to  absorb  the  chlorine.    The  absence  of 
olefiani  and  carbomc  oxide  gases  was  also  proved  by  means  of 
spontry  plaUuum.    In  lb24-,  soon  after  the  cuiious  action  of 
spongy  platinum  in  causing  the  combination  of  oxygen  and 
hydrogen  gases  was  made  known  by  Bcebemner,  both  Dr. 
Henry  and  myself  pointed  oot  the  obstadas  to  that  action,  oo- 
casioned  btr  cariionic  oaude,  olefiant  gas*  and  some  other 
gases*.  (Pbilosophicai  Transactions,  and  Edinburgh  Philoio- 
phioal  Joomal  for  1824.)   And  Dr.  Henry  at  the  same  time 
ahowed  that  marsh  gas  diSm  remarkably  in  this  respect  from 
carbonic  oxide  and  olefiant  gases*  as  it  oflers  scarcely  any 
impedtment  to  the  action  of  platinum.   Agreeably  to  those 
researches,  it  follows  that,  if  fire-damp  contained  merely 
marsh  gas,  oxygen,  and  nitrogen,  spongy  platinum  introduced 
atcomrnoTi  temperatures,  or  even  heated  to  300"  Fahr.,  would 
not  produce  niiy  sensible  eflPect;  and  that  if  a  small  quantity 
of  an  explosive  mixture  t  made  with  one  measure  of  oxygen, 
and  two  measures  of  hydrogen  ^ases,  were  adtled  to  the  hre- 
damp,  spongy  platinum  should  cause  a  production  of  waler 
corresponding  to  Uie  quantity  of  explosive  luixLure  so  intro- 
duced, without  the  production  of  any  carbonic  acid.    But  d 
esrbonic  oxide  or  olefiant  gas  were  present,  then  cold  spongy 
platinum  would  not  act  at  al]»  n  small  proportion  of  explosive 
mixture  bemg  employed;  and  if  the  action  wete  forced  by 
nsin^  hot  spongy  platmnm^  or  by  the  free  introduction  of  ex- 
plosive mixtures  tiien  would  carbonic  add  as  well  as  water 
be  generated. 

To  apply  these  facts  to  the  C8se  in  poind  some  very  active 
platinum  balissof  the  size  of  peas,  were  made  from  a  mixture 
of  pipe-clay,  spongy  platinum,  and  the  yellow  ammoniacalchlo- 
rioe  of  platinum,  the  materials  being  mixed  with  water  so  as 

f*  Dr.  Henri's  paper  on  this  lubject.  from  the  PhOotophlesl  Trtnt- 

actions,  will  be  found  in  Phil.  Mag.  First  Series,  vol.  Ixv.  p.  ^M«*<-Ediv«] 

f  Bv  the  expression  "explosive  mixture,"  I  hereafter  mean  a  mizturt 
made  wiih  out;  uiea^urc  of  oxygea  aa4  two  measures  of  hyUrogeo  ga&es. 
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farm  a  plastic  iiitt% whidv  flAar  imiriDg  thareqoiiwi m» 
and  SanOf  was  gently  dnod,  and  ignitad  ibr  an  inrtaiit  be^re 
tfaa  blaR^pipa*,  and  wai«  introdiiMd  into  thegMeoua  oiixtiira 
Ofar  mercury,  sometimei  cold  and  at  others  warm,  ten  or  twaoly 
aaeoada  aftar  mcaodescence.  Thar  meHkm  on  all  the  samples 
of  firaHdan^p  waa  praciiaiy  of  the  same  character  with  fira* 
damp,  oxygen  being  previonsly  added  or  not;  the  platinum 
balls,  whetner  cold  or  warm,  were  completely  inactive.  On 
adding  some  explosive  mixture  to  the  fire-damp,  the  platinum 
balls  acted  readily  to  tbetr  full  exleoL  To  give  fome  in« 
stances. — 

I.  Wiik  fire-^imp  from  the  yard  coal  seam^  Burrafon  Coi' 
liery^  the  specific  gravity  ^  wAicA  wts  0*600. 

With  46*5  measures  of  this  gas,  and  of  explosive  mixp 
taT%  a  platiaom  baU»  nearly  cold,  canaad  in  ten  nunntea  a  Iom 
of  volume  equal  to  12  measures* 

In  a  second  trial  the  loss  in  tan  minutes  was  18*6  in  a  mix- 
tore  of  49  measures  of  fire-dampi  and  H'l  of  explosive  mix- 
ture. 

II.  With  Jsro'damp  from  the  Bendmm  eodl  uam^  WaSbmi 
CoRiery^  the  specific  gravity  of  which  was  0*6094* 

In  a  mixture  mrulu  with  34*3  measures  of  fire-ilaiup,  :ui(! 
of  explosive  iiiixLure,  a  platinum  ball  introduced  waiiu, 
caused  in  sIk  minutes  a  loss  of  volume  equal  to  12*4  measures. 

With  43 '5  measures  of  the  same  gas,  and  22*9  of  explosive 
mixture,  the  loss  in  eight  minutes  was  81*7»  the  platinum  ball 
being  introduced  warm* 

with  55  measures  of  the  same  gas,  aiid  7  of  explosive  mix- 
ture^ a  cold  platinum  ball  caused  a  loss  of  6*3  in  six  minutes* 

Tlie  action  was  equally  rapid  with  the  other  <i;ascs ;  nearly 
the  whole  explosive  mixture  disappearing  within  tlic  first  or  se- 
cond minutes  afler  the  introduction  of  a  platinum  ball,  whether 
warm  or  cold.  In  no  instance  did  barytic  water,  subsequently 
admitted,  detect  in  the  residue  a  trace  of  carbonic  acid  gas. 

When  to  any  specimen  of  fire-damp  hydrogen  was  adrliM], 
the  action  of  platinum  always  revealed  the  presence  of  air. 
When  the  (juantity  of  air  was  small,  the  action  of  plaliimm 
was  of  cour&e  blow ;  nor  did  it  in  that  case  indicate  with  fide- 
lity the  quantity  of  air  present,  a  })ortion  of  oxygen  not 
unitinpr  with  hydro«Ten.  Thus  in  the  fn  e-tlaiup  from  the  yard 
coal  seam,  Burraton  Colliery,  nitrous  gas  indicated  the  pre- 
sence of  6*2  per  cent,  of  air,  and  platinum  only  3*8  per  cent. 
In  the  gas  from  the  Bensham  Seam,  WaUsend  Colliery,  ni- 

♦  Before  use  tiie  iittla  balls  were  always  iguit^d. 
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Cr<rat  gBsmdieated  thepmeoceof  9per  cent^of  air;  whereas 
plaU&iun  detected  only  5  per  cent,  in  one  trial,  8*5  per  cent 
in  a  aeooiul^  aod  6  per  cent,  in  a  third.  A  oeriam  degree  of 
impediaient  to  the  action  of  platinum  by  nanh  gas  Is  thus 
rendered  apparent  But  when  the  fire-damp  was  freely  mixed 
with  air,  then  after  the  hy(h'ogen  gas  platinum  actetl  freely; 
and  I  have  foiiru!  nndcr  such  circumstances  the  indications 
from  platinum  to  coincide  with  those  from  nitrous  gas.  'i'hus  in 
fire-damp  from  ilie  ioiv-main  coni  seam,  Killintrworth  Colliery, 
ut  specific  gravity  0*8226,  plaLiuuui  aud  hydrogen  indicated 
9*'i  per  cent,  ot  oxygen,  e(]uivaleiU  to  46*5  ot  air;  and  in  two 
experiuiLiits  with  nitrous  gas  precisely  the  same  result  was  ob- 
tained. A  ball  til  platinum  may  lie uce  be  applied  to  deter- 
mine the  air  in  fire-damp,  even  when  its  quantity  is  small,  by 
first  diluting  the  ms  who  a  known  quantity  of  air,  or  enlt? en* 
ing  the  adkn  of  ttie  platimim  by  addiiig  some  eKpUieive  mix- 
ture* 

To  those  chemists  who  chance  to  be  practically  convenant 
with  the  action  of  platinum  on  gaseous  mixtures,  the  evidence 
above  adduced  as  to  the  freedom  of  fire-damp  from  hydrogen, 
carbonic  oxide,  olefiant  gas,  sulphuretted  hydrogen,  and  si- 
milar inflammable  gases,  will,  I  doubt  not,  be  quite  satisfactory. 
To  myself  they  do  not  leave  the  shadow  of  a  doubt  on  the 
question.  Those  who  are  not  familiar  with  such  researches, 
mny  be  warned  that,  in  repenting  my  experiments,  they  will 
certainly  fail  of  witnes.sitig  tlie  same  pha  riomcnn,  unless  they 
are  very  scrupulous  in  having  pure  gases,  aiiil  in  employ- 
ing platinum  balls  with  their  full  energy.  The  intiuence  of 
platinum  on  gases  is  modified  by  such  very  slight  circum- 
stances, that  a  small  matter  will  cause  a  ball  to  be  wholly  iuert 
which  would  otherwise  have  acted  with  efiect. 

In  applying  nitrous  gas  to  determine  the  quantity  of  oxygen 
in  fireHoampi  I  employed  the  method  of  Dr,  Dalton,  as  de- 
scribed in  Dr.  Henry's  Elements  of  Chemistry.  A  measured 
'quantity  of  fire-damp  was  added  to  the  nitrons  gas  contained 
in  a  mradnated  tube  half  an  inch  wide,  and  the  gases  were  al- 
lowed to  act  on  each  other  over  water^  without  agitation.  Hie 
diminution  of  volume  had  attained  its  maximum  in  five  or  six 
minutes,  and  in  general  much  sooner.  Of  the  total  loss,  ^Uis 
were  taken  as  oxygen.  This  method  is  not  in  all  cases  ngtdly 
correct,  but  its  indications  were  sufficiently  exact  for  my  pur- 
pose, controlled  as  they  were  by  the  action  of  platinum,  by  the 
analysis  of  the  gas  by  detonation  with  oxygen,  and  by  the 
specific  gravity  of  the  gases.  Before  relying  at  all  on  this 
method,  however,  I  applied  it  in  the  analysis  of  gaseous  mix- 
tures contammg  kaown  quantities  of  oxygen  gas.    On  ap- 
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plying  it  to  the  aiudyw  of  stOKispfaerie  air  it  iBiftcated  20*4 
par  ccDt.  vf  oxygen.  On  agitating  the  air  and  nitroas  gas, 
just  after  atlmhting  them  into  the  aame  tubey  the  dunumtioa  in 
Yolimie  was  exoesattre.  Id  a  Bpedman  of  nitrogen  ga8»  to 
which  so  mnch  air  was  admitted  that  the  whole  mixture  eon- 
tained  S  per  eenL  of  oxygen,  nitrons  gas  indicated  3*3  {)er 
cent,  of  oxygen  in  one  experiment^  and  d*2  in  a  second.  With 
nitrogen,  which  contained  3*6  per  cent,  of  oxygen,  nitrous  gae 
indicated  4*4  in  one  trial,  and  in  a  second  4*1  per  cent  of  oxy- 
gen. In  nitrogen  p^as,  with  1*7  per  cent,  of  oxygen,  nitrous 
gas  indicated  l*?  per  cent,  in  one  trial,  and  5'2  in  a  second. 
In  nitrogen  containing;  7*3  per  cent,  of  oxyt^en  ^ns,  nitrous 
gas  indicated  7*4  in  the  first  experinieni,  and  S'^  in  diti  second. 
In  the  last  ca>e  a  hirge  excess  of  nitrous  gas  was  emph)yed. 
In  nitrogen  ga.s  in  one  exptriiiient,  and  11*5  in  a  second*.  In 
this  last  case  also  nitrous  gas  was  used  in  large  excess. 
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3. 

4. 

5. 

a. 
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8. 
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Bcnsham  Coal  Seam,  Wallsend  Col- 

licry  

Yard  Coal  Seam,  Burraton  rolHfry 
High  Main  Seam, KilUogwonii  Col- 
liery  

Low  Main  9mm,  KiUiiigwortk  Col. 

Marquis  of  Loodondorry't  Pendier 

Colliery,  from  the  Hutlon  Seam 
Waste.  125  fathoms  deep  

Marquis  of  Londonderry's  Pittington 
Colliery,  Adelaide  Pit,  Hutton 
Seani,45  fathoms  below  the  snrfarc 

Eppleton  Jane  Pit, » Hutton  Seaui, 
HaMon  Colliery,  175  fSMhooMtw- 
]n\v  the  surface   

Blot»M>m  Pit  Main  Coal  Seam,  Hat- 
ton  Collwry,  100  fttbons  btlow 
the  surface   

Ben^ham  Coal  Seam,  Jarrow  Colliery 

Jarrow  Colliery  Seam,  II  faihoms 
below  No.  y  

Bensham  Seam,  Willington  Colliery, 
i  45  fathoms  from  the  surface  . 
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In  tbese  experiments  the  error  is  very  nnifiimily  sttch,  that 
more  oxygen  was  indicated  than  was  actually  present.  The 
causes  of  error  appear  to  be  especially  twofoldi — agitation, 
and  a  iarge  excess  of  nitrous  gas.  By  permitting  the  action 
to  ensue  tranquilly,  and  avoiding  much  excess  from  nitroas 
gftS}  the  indications  in  my  trials  were  uniform,  and  very  nearly 
true.  Applying  the  same  method  to  fire-damp,  I  found  that 
[«  There  sppeart  to  be  foiiw  oioiiiioa  bere.  Edit*  PIul,  Haq.} 
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in  two  <Nr  BHNn.  trials  witk  the  same  gas  the  iwHeariiwii  hatdljr 
ever  difieml  so  moeh  as  1  pereent.  of  oxygesf  and  in  gea^ 
ral,  as  in  set  aval  Instanees  already  given^  tiio  eoinddenoa  in 
dl^rent  eiperimentB  was  exact.  Having  now  msndoned  all 
that  appears  nec^sarr  to  elucidate  the  chemical  nature  of  the 
different  samples  of  nro*danip  from  the  mines  of  Newcastle,  I 
conolude  this  aecountof  the  examination  by  inserting  a  taboiar 
view  of  the  composition  of  all  the  gaiss  whioh  iiave  beanaaa^ 
lysed.  [See  Table  in  preceding  page.] 

The  gas.  No.  12,  proved  to  be  unmixed  air.  I  have  no 
remarks  to  offer  respeclini^  the  nitrogen  found  in  some  sam- 
ples of  the  hre-damp  beyoiul  what  will  readily  occur  to  other 
chemists,  whu,  I  appreliend,  will  coni>idei\  its  picseiicc  as  a 
simple  consequence  of  oxidizing  processes,  especially  of  me- 
tallic sulphurets,  abstracting  oxygen  irom  atmo^heric  air. 


II.  Meteorological  Observations  during  a  Residence  in  CO' 
lombia  between  the  Years  1820  and  1830.    By  Colonel 
Richard  WniniiT,  Goveimor  of  the  Prmnticc  of  Loxa^ 
Confidential  J^aU  uf  Lhc  RepMic  of  ihc  Equator^  ^c. 
S^c, 

TF  the  rnalei  ials  of  science  could  be  n;atiierc(l  only  by  tlie 
scientilic,  the  following  collection  of  observations  would 
be  a  useless  labour;  V)ut  it  frequeiiily  happens  that,  in  distant 
countries,  the  opporiunity  of  observing  natural  phaiuumena 
falls  lo  Uie  iuL  oi  ihuse  very  ill  fitted  in  most  respects  to  puiiit 
by  it.    The  genius  of  a  Huiiiboldlj  like       incantation  of 
science,  descends  upon  the  New  World  but  once  in  a  series 
of  ages.  The  most  that  can  be  done  by  an  wdinary  observer 
is  to  offisr  his  roite^-^  single  stone  towards  the  pyramid  of 
knowledge, — ^in  the  hope  that  he  may  casually  prove  useful; 
and  with  such  humble  pretensions  can  scarcely  be  deemed 
importunate*  Should  even  this  apology  bare^  extenuate  the 
sterility  of  a  ten  years'  residence  in  a  country  so  admirably 
varied  and  rich  in  natural  phaenomena  as  Golombia»  something 
further  may  be  urged  in  excuse  of  the  milUary  travelleri  obliged 
frequently  to  hurry  through  the  most  interesting  parts,  and  to 
vegetate  whole  years  in  otiiers  of  minor  importance ;  without 
books,  without  instruments,  without  resources;  fettered  too 
often  by  the  chain  of  his  own  daily  wants  and  sufferings;  and 
fallen  on  a  time  when  every  species  of  IocrI  and  traditional 
information,  every  glimmering  of  philosupiiic  research  had 
been  buried  and  obliterated  amid  tlie  storms  and  struggles  of 
the  revolution. 

The  geographical  features  of  Colombia  have  bccu  pur- 


Digitized  by  Google 


im  OriamUm  hhmm  iki  Ym^  am  mut  l$SO*  11 


trajed  by  Humboldt  wtth  «&  Bfsooracy  which  mdm  fbrtber 
diiBiipilion  Mptrflmni.  Itk^  iMMmier,  impoislld*  to  tramse 
dub  mtium  territory  iridMHit  being  stnwk  bgr  ^  physical 
phMMNmHi  nf  a  coantiy  whavi  iif^/^/  prodooet  tha  eftct  of 
MMEff  and  wbora  tha  changes  of  dima^  whh  all  tha  con* 
taqacnt  revolutiona  of  animal  and  vegetable  life,  are  broii|^ht 
lb  oat  fagr  loealitiaB  to  whioh  we  find  lictla  analogy  in  Europe* 
The  eqoatorial  seasons,  as  is  well  known,  are  merely  tha  wal 
and  dry;  and  tbongfa  the  Spaniards,  influenced  by  European 
recollections,  have  given  the  former  the  name  of  winter  fnvt* 
erno,  it  is  diirinir  tliis  period  that  nature  revives  from  the  vege- 
tative torpor  wiiich  the  scorching  tropica!  heatb  produce  in  the 
low-lands  in  almost  an  equal  degree  wjtli  the  frosts  of  northern 
climates.  In  the  vast  plains  which  extend  to  die  south  and 
east  of  the  great  chain  of  the  Andes  the  rainy  season  obsei  vei> 
an  invariable  order.  The  Oniiuco  becjins  to  rise  in  April,  and 
attains  its  maxiiauui  oi  increase  in  July  and  August,  when  the 

!.  immense  savanas  which  extend  to  the  base  of  the  Andes 

I  are  converted  into  the  appearance  of  an  inland  ocean.  It  de- 

craasas  from  this  period,  and  tha  summer  is  reckonad  firom 
October  to  ApriL  In  tlia  moantam%  on  the  contrary,  the 
lainB  conunanoe  about  the  former  month,  and  predominate^ 
fMi  hitervals  of  Mr  weaAar,  till  May  or  June.  The  winter 
of  the  low  lands,  to  the  west  and  north  of  the  Cordillera,  bodi 

f  ca  the  ftdfto  and  Atlantic  coasts,  is  governed  by  that  of  the 

moontains,  but  with  several  cinrious  localides.  Thus,  the 
rainy  season  of  Guayaquil  is  nearly  as  regular  as  that  of  the 
plains,  being  reckoned  from  the  middle  of  December  to  the 
middle  of  May ;  wfiilc  the  thick  forests,  which  further  to  the 
north  cover  thi'  proviiice>  of  Esmeralda.^;,   Barbncoaif,  and 

»  Cliocc),  })i  (Kluce,  by  their  constant  evaporation,  an  ahnost  per- 

pcuial  deluge.  Wherever,  on  the  contrary,  the  Cordillera 
recede^  to  some  distance  from  the  coast,  as  is  the  case  with 
parts  of  the  Venezuelan  chain,  the  intermediate  coiii]ir\  is 
parched  by  a  diuugliL  olLca  of  several  years.  Maracay  bo,  and 
a  considerable  part  of  the  province  of  Coro,  are  instances 
where  sandy  plains,  scantily  shaded  by  Mimamt  and  thick 
plants^  affiird  shelter  and  snbsistenoe  only  to  flocks  of  ooats 
and  asaast  The  coast  of  Rio  Hacha  is  equally  dry  ana  ste*  . 
ril%  till  it  approaches  the  loot  of  the  isolated  ridge  of  Santa 
Marta;  vhile  the  Goagira  territory,  situated  betwixt  Rio 
Hacha  and  llamcaybo,  is  regularly  inundated  every  year, 
and  consequently,  though  destitute  m  streams,  maintains  coi^ 
siderable  herds  of  cattle  and  horses;  a  circumstance  to  be 
ascribed  to  the  vicinity  of  the  Ocana  branch  of  the  Andes, 
which  axteiKlsi  with  its  douds  and  thick  forsats,  aimoat  to 
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the  eonfiM  of  thii  province.  The  whole  Peruvian  coast  from 
Faytn  to  Lima  ia  an  addkumal  inrtance  of  the  tame  fiict,  where 
the  reoesnoD  of  the  Andea  from  the  coaK  ia  marked  by  sandy 
deserts  whidi  the  induatiy  of  the  Incas  had  rendanHi  jmdofllk 
tve  by  artlfidal  irrlgatMHi.  In  the  valleya  and  oa  the  table- 
lands of  the  mountains  themselves  the  euhnkiating  iftmniff 
produce  great  variations  in  the  distribution  of  moisture.  The 
city  of  Garaccns,  situated  at  tlie  foot  of  the  8ilia,  has  the  be- 
nefit of  a  regular  though  mild  rainy  season,  while  within  a 
league  there  are  spots  whicli  suffer  several  years  of  drought* 
Popuyan,  placed  at  the  head  of  the  sultry  valley  of  the  Cauca^ 
nnd  surrounded  by  loity  paramos,  hns  nine  mouths  of  con- 
timied  rains  and  tempests,  attributable  to  the  clouds  which  ^ 
are  driven  in  opposite  flirectiuns  from  the  mountains  till  they 
encounter  the  hot  JisrciidiiiiT  ait  of  the  valley.  In  the  ancient 
kingdom  of  Quito,  now  called  the  Republic  of  the  Equator, 
the  mtiss  of  Ciimibortizo  iniej  rupts  the  passage  of  the  clouds 
from  south  to  north ;  so  that,  while  the  weiitern  slopes  are  de- 
luged with  rain,  the  elevated  plains  of  Riobamba  to  the  east 
recall  to  the  ima^nation  of  the  traveller  the  deseits  of  Arabia 
Fetnen.  FoUowmf  the  same  monntam  diain  towanhi  the 
dtj  of  Quito,  we  (Kserve  the  storms  arrested  betwixt  Goto- 
paxi  and  Pichbche,  over  the  valley  of  Ghillo;  while  two 
leagues  further  to  the  north  the  climate  of  the  village  of  Fo« 
masqui  is  so  dry  as  to  have  given  it  the  nameof  Fhnrita  (litdo  > 
Pinra). 

The  manner  in  which  rain  is  formed  and  precipitated  «t 
various  elevations,  seems  to  illustrate  and  confirm  the  theory 
of  Leslie.  In  the  region  of  paromoSf  i.e.  from  12,000  feet 
upwards,  the  encountering  aijrial  currents,  unless  in  the  case 
of  some  strong  agitation  of  the  mass  of  surrounding  atmo- 
sphereare  of  a  low  and  nearly  ecjual  temperature.  The  rains 
in  consccjiu  nee  assume  the  form  of  thick  drizzling  mists,  known 
by  the  name  of  paramitos.  On  the  elevated  plains  we  find 
the  showers  more  or  less  sudden  and  violent,  according  to  lo- 
cal i  ties  which  give  rise  to  a  mixture  of  currents  more  or  less 
variably  heatecL  Quito,  for  example,  is  situated  on  what  may 
be  cdled  a  ledge  of  the  lof^r  moontain  of  Pichincha,  and 
overlooks  the  vallev  of  Chillo  or  GuaiUapambe,  fnnx»wmg  the 
adjacent  table  lanci,  on  which  the  thennoaieter  often  rises  to 
80*  in  the  shade.  The  encounter  of  portions  of  the  atmo- 
sphere, thus  variously  heated,  produces  showers  as  sudden 
and  heavy  as  those  which  generally  distinguish  tiofncal  tAU 
mates.  On  the  slopes  of  the  Cordillera  the  rains  are  generally 
violent  for  the  same  reason*  Looking  to  the  hygrometrical 
state  of  the  atmosphere,  as  it  resolts  from  observatioiis  made 
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on  tha  table  knda  of  the  equator  and  tba  coaniof  the  Faeific» 
we  find  it  to  vary  from  0°  in  tiie  damp  foresU  of  EbummUUui 
to  97°*  I  on  theelefated  plain  of  Cayambe;  the  expertmenta 
in  both  places  being  made  during  June  and  July^the  anmmer 
months  both  of  the  coast  and  mountains.  The  average  me- 
dium for  the  low  lands  is  23^*85 ;  for  the  Cordillera  44^*36  of 
the  Iiygrometer  constructed  upon  Leslie's  principle;  but  we 
are  in  want  of  sufficient  duta  for  those  elevations  which  ap- 
proach to  the  limii  ot  pei*petual  snow.  To  judge,  liowever, 
from  a  small  number  of  observations  made  on  the  mountain 
of  Cayambe  at  12,705  and  i  4,217  feet  of  elevation,  and  at 
the  hut  of  Antisaiia  at  14,520  feet,  where  the  hygrometer 
was  foLintl  to  give  16^*5,  13^*9,  and  30°*3,  it  would  not  seem 
tiuiL  Uiu  dryness  of  tiie  atmosphere  increases  in  ratio  of  the 
elevation ;  at  least  in  the  neighbourhood  of  snowy  mountains, 
where  a  continual  moistiire  is  exhaled,  and  heavy  miats  sweep 
Ofer  the  aoil  towarda  eitemngB  efen  of  tha  fiureat  days. 

To  eatimate  the  general  distrthotion  of  temperatures  through 
die  fast  territocy  of  Gdcmbia*  we  m^  conveniently  oonaitMr 
it  as  dinded  into  five  aones.  lst»  That  of  the  level,  or  nearly 
80^  of  the  ooaan.  2nd,  That  of  the  small  elevations,  from  500 
to  1500  feet.  3rd,  That  of  the  slopes  of  the  Cordillera,  from 
2000  to  7000  feet.  4th,  That  of  the  elevated  plains,  or  table 
kuids,  from  HOGO  to  10,000  feet;  and  6th,  That  of  the 
f  mos^  from  1 1,000  feet  to  the  limit  of  perpetual  snow. 

1.  The  degree  of  heat  at  or  near  the  level  of  the  ocean  is 
modified  hy  a  variety  of  loca!  circumstances,  which  may  be 
rant^od  under  the  followini^  hcMdsr  proxin^ity  of  the  sea ;  of 
great  rivers  or  lakes;  ofloity  ii(li;LS  of  mouiuains;  ot  exten* 
sive  forests;  of  contiguous  elevations  whicli  impede  the  circu- 
lation of  air,  and  produce  reflected  heat.  The  vaiiuus  com- 
binations of  these  circumstances  may  be  considered  as  aliurd- 
ing  a  rule  oi  the  increase  or  diniinuiion  of  temperature.  Thus, 
La  Guayra,  situated  on  a  sandy  beach  backed  by  a  perpen- 
dioiter  wall  of  rqdcs,  has  no  counterpoise  to  the  excess  of 
heat  but  tile  sea  breeae^  and  tlie  ranoto  infloenee  of  the  ridge 
of  the  Silla,  which  nowhere  reaches  the  limit  of  perpetual 
snow.  Humboldt  eomnders  it  in  consequence  as  the  hottest 
l^ace  on  the  shores  of  the  New  World  (Personal  Narrative* 
voL  iii.  p.  S86.}»  the  mean  annual  temperature  being  82^*6; 
yet  the  observations  I  made  during  some  months'  residence 
in  Biaracaybo  give  an  annual  mean  of  84^*63.  Nor  ia  thia 
surprising,  when  we  consider  the  localities  of  both  places.  In 
Maracaybo  the  sun's  tays  are  reflected  from  a  barren  sandy 
soil,  scantily  sprinkled  with  Mimosas  and  prickly  plants.  The 
mguntaia  chains  are  too  remote  to  have  any  itilinence  on  the 
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atmosphere,  so  that  several  years  frequently  pan  without  any 
regular  fall  of  rahu  The  vicinity  of  the  lake,  no  doubt,  a<^ 
slightlv  as  a  rafirigafwit;  but  the  city  ia built  tm  the  border  of 
its  outlet  to  the  tea,  where  it  is  both  nanrowait  and  shallowest, 

and  is  consequently  heated  neariy  to  the  temperatore  d  the 
incumbent  atmospliere.  Add  to  this,  the  smnll  sandy  elevn- 
tious  to  tlie  iioi'th,  wliicli  iiUercejH  the  });irtia!  (.ficct  of  the  sea- 
breezes,  so  that  they  are  scarcely  felt,  rxccpt  in  the  months  of 
Decembei'  and  January, when  the  thennoineter  soinetimessinks 
to  7vS";  yet  the  medium  even  tiiese  two  months  is  not  less  than 
81  ;  while  that  of  La  (iruayra  from  November  to  December  at 
noon,  is,  accortHng  lo  Humboldt,  75°*8,  and  at  night  70°'9. 
(Personal  Narrative,  voL  iii.  p.  387.)  Rio  Hacha  is  situated 
on  a  sandy  beach ;  tba  Ma4irMie  blows  with  such  violence  that 
boatt  can  •carceiy  land  btcvten  ten  in  tiM  moming  and  few 
in  tlM  amrnoon*  Hwie  windt»  howevnr,  sweeping  orer  t&a 
hoi  plains  of  Coro  and  Mancaybo^  have  but  a  pncial  efite 
in  lowering  the  teatperatare^  the  annual  mean  of  wtaiofa  it  1^98 
leM  than  tnat  of  Maraeaybo.  I  never  taw  the  thermometer 
lower  than  75^f  nor  above  89^  In  Sante  Marta  the  average 
of  the  eoolest  months  is  62°-Sd.  The  thermometer,  however, 
never  rose  during  my  residence  there  above  87^.  The  soil  is 
sandy,  and  the  city  is  surrounded  by  bare  rocky  heights  to  the 
north  and  south,  which  counterpoise  the  coolinpr  influence  of 
tlie  Sierra  nevada  (snowy  mount  lins),  trom  which  it  is  but  a 
liew  leagues  distant.  The  temperature  of  Barranquilla,  a  vil- 
Ia«i^e  sitiinted  on  the  river  Magdalena,  about  eighteen  miles  irom 
if  s  moLith,  is  iienrly  the  same  with  that  of  Santa  Marta ;  for  if, 
on  tlie  one  hand,  the  air  i:^  refreshed  by  the  evaporation  from 
a  ilamp  soil  covercii  with  luxuriant  forests  and  the  vicinity  of 
a  large  i  iver,  on  the  other,  it  is  beyond  the  reach  of  the.  sea- 
breeze,  and  die  influence  of  the  moontahis  which  operate  in 
Ssnta  Marta.  The  annual  mean  is  8S^^.  ThatotCumann 
%  acoordins  to  Humboldt^  81^  The  breeses  which  sweqp 
from  the  guffof  Fsria  over  the  wooded  Briganttne  chain  |no- 
bably  oontribnte  to  lower  tlie  temperature. 

We  have  thus,  on  a  calculation  of  six  points  on  the  Athntk 
coast  of  Colombia,  a  mean  annual  temperature  of  82^*56*. 
The  shores  of  the  Pacific,  as  far  as  the  latitude  of  Payta>  are 
subjected  to  other  influences,  being  almost  entirely  covered  by 
damp  luxuriant  forests;  while  the  ocean  itself  is  cooled,  as 
Humboldt  observes,  by  the  winds  which  blow  coutinually 

,  •  1  have  not  included  Cftrtagena,  because  llia  number  of  observatSmM 
is  perliaps  too  limited  to  draw  a  conclusioo  w  to  die  yearly  temijcrature. 
ir  wv  tnkc  t!u  rn  into  the  colcnlatioD,  the  saonsl  mean  would  be  8£^*8C, 
wfakh  is  probably  too  liigb* 
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hma  tbfl  •ooifa.  Thl%  howemv  is  mors  ptraeptibly  tfaa  am 
firoB  latitude  8°  to  IS^,  vbm  thft  air  is  cooled  to  an  average 
of  71*'-8.  (Homboldi  De  IMriMoM  Qetg.  PL  p.  92).  Be» 
trn'txi  9P  N.  lat.  and  S.  lat.,  if  we  maj  tnict  to  observatiooa 
made  at  the  five  points  of  Paaamiii  Simeralda^  £1  Morro, 
the  island  of  Puna,  and  Guayaquil,  the  annual  mean  is  80^*1 
being  2°'45  less  than  the  mean  of  the  Athmtic  coast.  A  no- 
table difference  also  arises  from  the  supcirior  elevation  of  the 
Pacific  chain  (;f  the  Andes,  and  its  more  immediate  vieinity  to 
the  coast,  while  the  Venezuelan  branch,  with  the  exception  of 
the  Santa  Marta  ridge,  is  both  lower  and  more  inland.  A 
curious  exception  to  the  general  temperature  of  the  Pacific 
coast  may  be  foLHid  on  passing  Punta  Galerii  and  C'abo  ^an 
Francisco  (lat.  50'  N.)  lu  the  south.  The  sky  is  hkiia  almost 
peipt^tuully  clouded,  and  a  drizzling  rain  falls  throufi;h  the 
graatcr  part  of  the  year.  Dnring  a  week  I  passed  were  I 
new  aaw  the  Ban;  and  the  average  temperature  was  onlj 
T**'*!^.  This  was  the  nuHre  strilunff,  as  aloog  the  ooas^  im- 
mediatetjf  to  the  north  of  Punta  Oakira»  the  weathe?  waa  eon- 
ttantly  cfry  and  the  sky  olaar.  The  miry  state  of  the  road 
amas  the  point  of  the  Cape  of  San  Franokeo  indicalaa  the 
line  of  separatum  betwixt  two  distinct  climalea.  It  will  be 
aeen  by  the  mapt  that  frocn  P.  Galera  the  coast,  after  ran- 
mng  nearly  due  west,  turns  abruptly  to  the  south. 

2.  On  penetrating  into  the  interior  of  the  country,  and  ex** 
amininr^  the  temperature  of  small  elevations,  we  mny  take,  as 
forming  an  aggregate  specimen  of  the  whole  cuunti  y:  1.  The 
dnnip  v.  ooded  valleys  of  the  Orinoco  and  Magdaiena  ;  2.  The 
lorests  which  border  on  the  Pacific;  and  3.  The  immense 
plains  of  Venezuela,  alternately  flooded  and  parched  with  ex- 
cessive heat.    Hniiilioldt  assigns  to  the  vaUev  ot  the  Orinoco 
a  mean  Icujperaturc  of  78°'2.    Tlie  snmll  number  of  observa- 
tious  I  have  made  on  that  of  the  Magdaiena  would  give  a 
mean  of  nearly  83%  whkh  I  ahonld  scarcely  think  too  high, 
oonsidering  die  looalitiesof  the  river»  which,  flowing  froas 
soodi  to  northf  affiurda  no  channel  to  the  se»>brenes*  Its 
Mass  of  water  is^alao  ranch  less  oonaiderable  than  that  of  the 
Orinoco ;  while  iu  nnmerona  ahraoatties,  and  the  low  ridgei 
which  border  it  in  the  upper  part  of  its  course,  oontribnte  to 
render  the  air  stagnant  and  suffocating.    The  temperature  cf 
Honda,  at  1800  feet  of  elevation,  is  as  high  as  that  of  any  part 
of  the  coast,  encept  Maracaybo.  The  unbroken  forests  which 
extend  from  the  roots  of  the  Quitenian  Andes  to  the  shores  of 
the  Pacific  have  a  much  lower  temperature,  caused  bv  the 
})roxtmity  of  the  snow-capped  Cord»liera,  and  the  luirnitHty 

which  ,  previula  throughout  the  year.  Accurate  obscrvatioQs 
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give  nn  annual  mean  of  76°*78,  or  1°*4?  lower  than  the  valley 
of  the  Orinoco,  and  6^*^^  lower  than  that  o['  the  Magdaleiia. 
The  mean  temperatui  e  oi  the  plains  of  Venezuela  is  reckoned 
by  Humboldt  at  SS-*  (De  Distribulioiu:  Geog,  FUijU,  p.  92.); 
yet  several  reason  s  may  in<hice  the  belief  that  this  calculation 
is  excessive.  Tins  illListrious  traveller  performed  liis  journey 
during  the  suuuiier  season,  when  the  atiuuiphere  is  heatetl  by 
the  reverberations  from  a  parched  and  naked  soil.  Persons 
who  have  resided  near  the  Apure,  state  the  climate  in  rainy 
weather  to  be  ood»  and  Kfteahed  by  a  oooalant  breeze.  It  is 
only  on  the  coast  of  the  Facifie  tfalat  the  rainy  season  is  the 
period  ofthe  greatest  heat»when  the  air  is  sdli,  and  midii^^ 
by  those  eleetrieeiqfiiosions  so  common  on  the  mountains  and 
in  the  interior.  The  obserfadons  I  made  at  Varinas  and  San 
GarloSi  towards  the  beginning  of  the  winter  season^  ghe  a 
mean  of  61^;  and  averaging  the  dry  season  at  88^*4^  we  have 
a  yearly  mean  of  S^^*?,  wliich  is  probably  the  extreme,  or 
something  beyond  it.  There  is  no  doubt  it  is  in  the  plains  of 
the  interior  we  find  the  greatest  heat  during  the  dry  season. 
In  the  level  country,  called  the  valley  of  Upar,  betwixt  the 
mountain  ridges  of  Santa  Marta  and  Ocaaa,  I  iouiul  the  ther- 
mometer in  the  shade  several  times  above  100  ,  and  once  as 
high  as  108°.  The  average  of  nineteen  observations  made  at 
different  points  oi  this  district  is  89°*9;  but  we  must  allow  a 
considerable  decrease  during  the  months  wlien  the  soil  is  co- 
vered with  thick  vegetation,  and  drenched  l)v  continual  rains. 
As  a  general  mean  of  tiie  interior,  at  small  elevations,  we  may 
take  80*^-679  or  nearly  that  of  Cumana. 

8.  The  temperate  monntain  region  lies  nearly  betwbtt  the 
devatioos  of  flOOO  and  7000  feet.  Below  this  may  be  consi* 
dered  as  a  hot  cUmale»  sudi,  for  instance^  as  Valencia  and  the 
wdkya  of  Aragna  in  Venemelay  the  height  <»f  which  is  ftook 
1500  to  2000  feet,  and  its  mean  temperature  78%  or  0^*24  above 
that  of  Guayaquil  on  tlie  Pacific ;  but  the  soil,  stripped  by 
cultivation  of  its  ancient  forests,  imbibes  freely  the  solar  ra^ 
wliich  are  beside  reflected  from  the  rocky  elevations  which 
everywhere  surround  the  cidtivated  districts.  The  tempera- 
ture of  Caracas  (elevation  '2904«  feet)  was  fixed  by  Humboldt 
in  his  Essay  ])c  Disti  ibutinnc  Gcograjj/iica  Ftantaruniy  p.  98, 
at  69°*6;  but  in  his  Personal  Narrative,  b.  iv.  c.  xii.  p.  460, 
he  considers  IT'^'^of  lieaumur  =  70'''40  of  Falirenlieit,  nearly 
as  the  true  yearly  mean.  My  own  observations  durmg  a  re- 
sidence of  some  months  give  7l'^*4-0.  The  preference  would 
be  certainly  due  to  Humboldt's  caicuhiLiun,  but  lor  some  col- 
lateral circumstances  deserving  attention.  I  heard  it  generally 
remarked  in  the  city^  that  the  seasons  bad  grown  hotter  since 
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the  etrthqinkeof  1812.  It  would  bedilBoiilt  to  eEfdain  bow 
tlie  temponuT  evolatum  of  voloanic  gases,  sapposii^  such  lo 
bmtakon  pwcQ^ooiild  operate  aDypen^^  the 

surrounding  atmosphere ;  yet  other  canses  nM^r  have  produced 

nn  iiWect  falsely  ascribed  to  the  phaenomenon  most  impressed 
on  the  imagination  of  the  inhabitants.  On  looking  over  Hum- 
boldt's collection  of  observations  for  Deceinl>er  and  Janujiry, 
J  799,  we  find  the  thennoniLtcr  seldom  rise  to  75^,  and  oIil'U 
sink  {o  59  ;  so  that  the  ujean  of  these  months  is  aljouL  ()S'^. 
During  the  same  moiiihs  \n  1821,  the  daily  range  was  U  oin 
65°  to  76  .  I  never  oh>Li  \  c  il  it  lower  than  61°*5,  and  on  one 
occasion,  aL  .J  H.iii.,  ii  ^,u>od  at  6P*0.  The  mean  of  these  two 
months  is  70°'21,  or  2  -21  higher  than  the  estimate  of  Hum- 
boldt* The  clearness  and  b^Qr  of  the  aky,  during  almost 
the  whole  period  of  my  rerideDcei  Is  also  a  drcomstanee  op^ 
posed  to  Uomboldf  s  **eaiim  uepe  nMbmgr&oe  qiuepotitAk 
occamm  ierr^g  appropinquimiI*'^De  Dutri&Hane  Qeqg*  Fiantm 
p.  98.  I  remember  bntcwfir  to  have  seen  a  fiig  in  tlw  stteeto 
of  the  city.  Fatareobservatioos  will  show  whether  any  change 
of  clunate  has  really  taken  plaoe^  or  whether  the  difierences 
observed  be  only  soch  vartatbns  as  may  be  frequently  ro- 
marked  in  the  same  place  betwixt  one  year  and  another.  The 
mean  of  the  whole  temperate  mountain  region  may  be  reckoned 
at  GT'HO ;  that  is,  if  we  limit  ourselves  to  the  districts  partially 
cultivated  and  inhabited.  The  declivities  of  the  Andes,  still 
covered  with  vast  and  humid  forests,  have  probabiy  tiieir  tem- 
perature |)rojini  tioiiably  icnvered.  Thus  the  village  of  Mindo, 
on  the  western  declivity  of  Pichincha,  eitihosDuied  in  humid 
forests,  at  39S2  feet  of  elevation,  1ms  a  medium  temperature 
ol'  GS^'Si  the  same  with  thai  oi  i'opayan. 

4.  The  elevated  plains  of  the  Andes,  betwixt  8000  and 
1 1,000  feet,  on  whioh  were  anciently  united  the  most  ppweiv 
Inl^and  civillaced  hidigenoos  nations  beneath  the  dominion  of 
the  Zipas  of  Tnnja  and  Boootil  and  the  Incas  of  Quito^  and 
where  the  great  mass  of  Inoian  population  is  still  to  be  fimnd» 
have  a  gpieral  medium  temperature  of  59^*37,  modified  how* 
ever  bylocal  circumstances,  and  particularly  by  the  proximity 
of  the  Nevados,  Thus  the  village  of  Guaranda,  placed  at  the 
base  of  Chimboraao,  though  nearly  500  feet  less  elevated,  is 
at  least  me  degree  colder  than  the  city  of  Quito,  sheltered 
on  all  sides  by  the  ramifications  of  Pichincha.  The  city 
again  is  above  one  degree  wnriner  than  its  suburbs  on  the 
plains  of  Anaguito  and  Turupamba  to  the  north  and  south. 
Riob;i;i)l)a  is  about  200  feet  below  Quito;  yet  its  situation  on 
an  open  phiin,  bordered  by  the  snowy  mountains  of  Cliim- 
borazo,  Tunguragua,  and  La  Candelaria,  lenders  the  cUuiutc 
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colder  and  more  fariable;  while  the  town  of  Humbato,  only 
SOO  feet  lower  thnn  Quito,  but  built  in  a  nook  of  the  river 
whic!)  runs  near  it,  and  shut  in  by  dry  sandy  elevations,  has 
a  cliiiialc  alnuiL  '2~'0  wnrnier ;  so  that  sufjar-uane  is  CuUivaU  il 
in  its  iinr.iLdiate  vicinity.  The  general  unitos  inity  of  tLiii[K;ra- 
ture,  wiiicli  spreads  a  certain  monotony  over  nojijcal  ;  (  gions, 
is  jciined,  at  great  elevations,  to  a  daily  variabiliiy  whiLh  must 
fcxeicise  a  considerable  influence  both  ou  vegetable  and  ani- 
mal life.  The  thei  iuumeiti ,  which  oflen  sinks  at  night  to  4^4"", 
rises,  in  the  sun,  wherever  there  is  a  reflected  heat,  frequently 
to  liO^,  being  equal  to  tlie  hetl  of  Jmtmi  whli^^  in  the 
ditde,  it^sekmaweedi  65^;  ao  tfaat»  op  p«i«Qff  from  shade 
to  tmishiiiey  one  it  immediirtelv  exposed*  to  a  diflforeoce  ni 
above  30%  and,  in  the  €0iirge  of  Iwent^four  houra*  to  nmtly 
80^«  The  shade,  in  consequanofl^  even  on  the  hottest  days» 
imparts  a  feeling  of  ehilliness ;  while  the  solar  rays  seem  to 
aeoi^  like  the  vapour  of  a  heated  oven.  The  same  difference 
is  perceptible  on  the|MirMOf.  At  the  foot  of  the  Nevada  of 
Santa  Marta  I  observed  the  thermometer  at  5  a.m.  sink  to 
'22° ;  at  9  a.m.  it  rose  to  73^  in  the  sun.  On  the  height  of 
Fichan^  betwixt  Quito  and  Esmeraldas,  elevation  12,986  feet, 
the  thermometer  stood  at  53°  in  the  shade,  and  HS^  in  the  sun. 
Oil  Anlisana,  the  dilierence  was  22^  at  the  same  tmr,  but  34** 
betwixt  6  a.m.  and  3  p.m.  When  the  atmosphere  is  calm  it 
is  much  more  considerable. 

5.  Although  at  great  elevaUuiib,  'u  a.  iVuui  r-,OUO  Lu  16,000 
feet,it  is  difficult  to  form  a  series  ofuicteorological  observations, 
each  is  the  yearly  equality  of  the  temperature,  that  a  single 
day  may  be  saiely  taken  as  a  sample  of  the  whole  yc^ir ;  nay, 
snore^  a  coUection  of  obaerfationa  made  at  similar  beights» 
tlHHigh  in  di^r^it  places,  will  ^vea  similar  result  to  a  series 
taken  on  the  same  spot  Thns  in  tlie  following  table  there  is 
little  difference  becimtt  the  result  of  eight  obserfations  made 
on  seven  different  monntainib  Mid  the  six  made  on  that  of 
Antisana. 


1. 

Faraiuo  oi  baat^i  Mui  tu. . . . 

15,000  ft. 

•J'2" 

A.M. 

2. 

12«705 

a^e 

•» 

3. 

1%9B6 

48^8 

ft 

4. 

14,496 

45«0 

19 

5. 

Volcano  of  Pichincha  .... 

15,705 

46°'0 

1  TM* 

6. 

AToimtain  of  Atacaso  

14,820 

41«0 

>> 

7. 

Nevado  oi  Lavambe  

14,217 

43°-0 

8. 

14.520 

38°-58  G  obser- 

vations. 

Geaend  mma 

. .  • . 

89** 

(Te  bs  cendmisq 
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IIU  On  Jnalyik  Cj  ijstaU*  B^ILV.  Talbot»  Eiq^ 
[nttMlnited  by  Ptstet  L  H,  U  \VLl 

IN  the  course  of  experiments  which  I  made  with  my  po- 
larizing microscope,  I  discovered  aclais  of  crystals  which 
produce  phaenomena  of  great  bcanhTt  bnt  of  a  nature  veir 
dillfamt  from  uny  that  have  been  before  described ;  for  which 
reason  a  new  name  is  necessary  for  themt  and  I  have  pro* 
posed  that  ^iAndfyHc  QjtUiIs. 

I  have  given  a  brief  description  of  them  in  the  Philosophic 
cai  Transactions  for  I8S7  (page  d2)f.  Bnt  as  I  am  well  aware 
of  the  troth  of  the  Horatian  n)a3am» 

**  SegnUs  irriten/  anhnos  dmtiuaper  aurm 
Qiumqua  tmU  ocvlu  sulf^ecla  Jidelibut   ** 

I  have  here  placed  before  the  eye  nf  the  reader  some  coloured 
figures  in  illastniiion  of  the  subject. 

The  usual  method  of  dispiaying  colours  in  crystalline 
bodies,  consists  in  placing  tbem  between  two  tourmalinesi 
called  ihti  polarizet  Rnd  the  anaii/srr. 

Instead  of  tourmalines  the  reflexion  from  plates  of  (rlass 
may  be  used;  but  wliatcver  f  rni  of  instrument  is  employed, 
it  is  necessary  Lu  have  ii^u  of  tliem.  Each  of  these  must  lie 
capable  of  polarizing  common  iighu  If  not,  it  will  not  servo 
the  intended  purpose.  A  plate  of  sulphate  of  iime^  for  iii- 
stance»  placed  vertically  to  the  eye,  will  not  answer  eiUier  as 
%p6UirUer  or  an  anuHjftgr* 

The  orionrs  displayed  by  crystals  thus  placed  between  two 
tonrmalines  are  well  known  to  be  very  complex  and  nnmerons. 
The  greatest  variety  of  tints  is  often  seen  in  the  field  of  view 
at  once. 

Now,  the  crystals  to  which  my  present  paper  refers  difibf 

from  the  ordinary  ones  chiefly  in  two  remarkable  particulars. 

(1.)  They  display,  in  the  arrangement  which  I  sliall  after- 
wards describe,  two  colours  only  at  any  given  time.  These 
cKilours  are  complemeiunry  to  each  other^  and  consequently 
in  tha  strongest  possible  toiUrnst. 

(2.)  The  polarizing  plate  is  eiiiployed  alone,  or  ifi  conjunc- 
tion with  a  plate  of  sulphate  of  lime.  And  no  atudj^stn^  plate 
is  rr  quired. 

From  which  it  will  reailily  appear  liow  differently  charac- 
terized these  plia:nomena  are  from  the  ordinary  appearances 
of  polarized  light,  although  equally  beautiful  as  micro* 
scmo  objects. 

These  resnlts  may  be  obtained  with  great  facility  in  the  fol- 
lowing manners 

*  ConHiraaiotted  bj  tlie  Aadior* 

[f  te  li^ftid.  aad  B«alH  FUI.  Mag.,  vaL  is.  p.  t88 1  vol.  1.  p.  tiail 
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Dissolve  icic  acid  in  boiling  water,  and  put  n  drop  ol 
tlie  solution  between  two  plates  of  glass.  It  will  iiini»etliately 
crystallize  in  irregular  forms  (Plate  I.  upper  figure.)* 

Place  it  on  the  stage  of  the  polarizing  microscope  using  the 
pciartMer  only f  and  no  analyser. 

It  will  then  be  aeen  that  tboe  crystals  (which  are  floating 
in  water)  present  themtelTes  nnder  two  aspects^  according  to 
the  direction  in  which  they  lie.  Those  which  lie  one  way  ap« 
pear  with  all  their  outlines  strongly  defined  and  extremely 
dark.  Those  which  lie  the  other  way  (or  Yertically  to  the 
first)  appear  on  the  contrary  as  fiunt  as  possible.  In  our 
plate  it  was  necessary  to  represent  them  as  tolerably  distinct, 
but  in  fact  it  often  happens  that  their  faintness  is  so  extreme 
that  they  cease  to  be  visible.  This  circumstance  affords  an 
example  of  one  of  the  most  curious  things  in  optical  science: 
for  if  one  of  the  crystals  1ms  been  carefullv  ])iaced  in  this 
position,  anil  a  person  be  then  desired  to  look  into  the  micro- 
scope, he  will  confidently  assert  that  there  is  no  object  in  the 
field  of  view.  If  then  the  polarizntion  of  the  light  be  reversed 
by  turning  the  polarizer  round  1)0  ,  the  crystal  will  appear  to 
start  iiito  existence,  and  become  not  only  as  dark  as  those 
represented  in  the  figure,  but  even  darker,  or  perhaps  en* 
tiKly  opalcei* 

Witoont  entering  into  the  theoiy  of  the  matter  here,^  it 
appears  to  me  to  result  from  this,  thal»  of  the  two  refractive 
indices  of  boradc  acid  thus  prepared^  one  is  the  same  with  the 
reiractiYe  index  of  water. 

If  now,  die  appearance  of  things  being  as  is  represented  in 
the  upper  figure  of  Plate  I.>  we  introduce  a  lamina  of  sulphate 
•of  lime  below  the  crystals,  the  appearance  changes  to  that  re- 
presented in  the  lower  figure. 

If  we  turn  the  polaiixer  90^  round»  the  red  crystals  become 
green,  and  vice  versa. 

It  is  to  be  observed,  tliat  the  outlines  onlij  are  colouredi  the 
central  parts  of  the  crystnl'^  nre  generally  white. 

This  coloration  ut  the  outlines  toiistUuLe:^  the  great  beauty 
ci  some  of  these  experiments.  Ita  delicacy  however  is  such 
as  scarcely  to  admit  of  being  successfully  represented. 

The  upper  figure  in  Plate  11.  represents  auoiiier  specimen 
of  ihc  same  crystal,  different  in  shape  only.    If  now  we  ex- 
change tlie  lamina  of  sidphate  of  lime  for  one  of  different 
thickness,  the  colours  change,  as  shown  in  the  lower  figure  of 
the  same  plate. 

Besides  the  boracic  acid^  I  find  the  nitrates  of  potash  and 
soda  have  this  property  in  a  hiffh  degree.  No  doubt  the  list 
maybeconsideroblyaagQMDtedi  ^1  thinit  that  the  ctystals 
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n^ieli  m  dffitkiite  of  this  property  are  much  more  namerous 
than  those  which  poetess  it. 

1  believe^  that  as  a  distinctive  character  this  optical  pro* 
perty  mav  be  of  great  service  in  chemistry*  For  instance^ 
suppose  that  an  exceediogiy  minute  ira^oit  of  crystal  (con* 
stdmd  to  be  nitre)  were  under  examination.  Let  it  be  viewed 
by  polarized  li^^ht.  in  a  nif^nner  analogous  to  what  is  above  de- 
scribed; then  ir,  when  turned  in  various  positions,  it  fails  to 
develope  two  opposite  colours,  it  follows  that  it  cannot  hv  a 
particle  of  nitre.  I  conceive  that  this  nunie  of  exaniiiiatioii 
(when  propel  iy  jiniited  by  experience)  will  prove  a  valuable 
auxiliary  to  tlie  others  already  known. 

Plate  III.  exhibits  the  phacnomena  produced  by  the  capil- 
lary crystals  ol  another  salt — tlie  oxalate  of  potash  and  chro- 
mium. The  two  figures  represent  the  same  object:  the  chanr^ 
of  cohmr  b  eflfected  by  reTersing  the  polarizattoo  of  the  light. 
It  will  be  nndenCood  that  the  same  change  takes  place  by 
toniiag  ike  o^feei  roond  90^  From  which  it  will  be  rcwdily 
I  seen  lo  foUow^  that  if  a  compete  drde  were  formed  of  these 

capillary  crystals  (all  ladiating  irom  a  point)  two  opposite 
CNMdnmts  of  it  would  appear  greeUf  and  ilu'  other  two  rcitp 
The  crystallization  of  this  salt  is  remarkably  eleganty  but  I 
have  been  obliged  to  confine  myself  in  the  plate  to  the  repre- 
sentation of  one  of  its  simplest  form%  owing  to  the  difficulty 
\  of  doing  justice  to  those  which  are  more  complicated.   1  haire 

described  it  elsewhere*. 

C  i)[icerning  the  theory  ut  these  very  pretty  phicnomena, 
1  need  say  nothing  in  the  present  place,  because  I  think  thai 
I  have  given  a  satisfactory  ex  pinna  lion,  in  the  Philosophical 
Transactions,  ol  the  cause  from  whence  they  originate. 


IV.  (hi  I  I  fain  Conditions  under  which  Ughi  i$  received 
Jrom  the  Heavenfy  Bodies,  and  on  ike  Jmj^oiianice  ofmvesii' 
gaUng  them* 

To  the  Editors  of  the  Philosophical  Magazine  and  Journal. 
Gentlemen, 

IPfi£SUM£  upon  your  readiness  to  afibrd  every  &ciU^ 
to  sug^^ettiona  on  scientific  subjects,  in  sending  you  the 
few  following  remarks  relating  to  a  point  connected  with 
optical  philosophy,  which  seems  to  deserve  some  considera- 
tion. Whether  it  really  do  contain  anything  worth  further 
intiuiry  will  be  best  ascertftiued  by  publicity  among  your 
xeaderb. 

•PhiUTkMit.  1817,  p.8Sk  [SseL-ftfi. PbiU lbg.,To].x.iKdl&.] 
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It  hu  oAbo  gtnick  me  tluit  tlim  is  a  cbeuaMteiMC^  wppt^ 

ready  of  moment,  affecting  the  light  imparted  to  us  by  the 
heaveoiy  bodia$»  which  it  iMglacted  by  all  inquirers,  and  of 
whicb^  60  ikr  as  I  am  awarey  no  sufficient  notice  has  yet 
been  taken.  It  is  usual  to  reason  as  if  the  whole  light  sup* 
pHed  by  each  of  those  bodies  were  given  out  under  the  same 
idLuucal  conditions,  as  if  from  n  inalhen)ntic:d  point  or  centre; 
though  i\  v(  1  y  little  reHcction  must  convince  us  that  this  is 
far  from  being  eitlier  strictly,  or  even  practirnlly,  the  case;  and 
the  circumstance,  tli(jri  (nr( ,  lo  wliich  1  allude  is  the  actual 
form  and  dimcusiuns  ot  those  lunimaries,  conspiring  to  })ro- 
duce  result,  which,  ultliongh  they  may  be  difficult  at  first 
biglil  tu  point  out  and  explain,  can  scarcely  be  widiout  their 
Influence  ou  some  of  die  pha^nomena  exhibited  by  that  great 
natnral  agent 

II  is  olmoas  that,  whatever  tiieory  be  tine  with  respect  to 
the  coDstitation  of  light,  whether  the  Newtooiaoy  the  iindaiap- 
tuxrvf  or  any  otfaer,  uie  rajs  which  reach  us  from  a  ItunlDous 
body  are  propagated  by  a  very  complicated  proosss  from  all 
parts  of  its  surface;  and  although  in  straight  lines  alwiqfSy 
yet  in  all  directions  outwards  from  each  point  in  that  surface. 
It  is  difficult  for  the  mind  to  form  any  conception  of  the  in- 
finitely intricate  system  of  radiation  which  is  thus  Min  &<^on. 
The  instance  so  often  given  to  illustrate  the  theory  of  undu- 
lations, of  a  stone  dropped  into  a  pool  of  water,  is  wholly  in- 
adequate to  re})resent  it.  If  a  perfect  sphere  were  allowed 
to  fall  into  a  fluid  perfectly  at  rest,  the  w;ivc  caused  by  its  dis- 
placempTit  of  the  fluid  would  he  nnpeiled  by  n  force  acting 
simply  in  sUaiglit  lilies  perpendicular  to  the  surface  of  the 
sphere,  in  the  })lanc  of  its  horizontal  great  circle,  which  would 
be  that  of  its  niaxinunn  displacement;  and  Uiereiore  the  force 
by  which  the  wave  would  be  driven  u^ou  any  given  point 
could  only  be  exerted  in  a  straight  line  joining  that  point  and 
the  centre  of  the  sphere.  If  tbi&  were  the  case  with  the  wave 
of  light,  the  eye  would  see  that  point  alone  of  the  radiating 
surfoce  through  which  such  a  line  would  pass;  and  as  it  does, 
in  fact»  receive  the  impression  of  light  from  every  point  upon 
it  irom  whence  a  straight  line  can  be  drawn  to  the  eye,  it 
follows  tliat  the  motion  of  light  (whatever  he  iu  nature)  is 
propagated  by  a  system  of  infinite  divergence  at  avorf  con- 
ceivabie  angle  from  every  portion  of  that  .surface. 

If  we  now  look  at  the  bearing  of  these  considerations  upon 
the  point  to  which  we  alhided  at  the  outset,  we  must  remark 
that  the  heavenly  bodies  are  for  the  most  part  spheres,  or 
spheroids,  of  enormous  size;  and  under  the  small  nnnl*  at 
which  we  view  thtuu  we  may  be  said  to  receive  hghl  from  one 
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entiM  Iwmnplierical  siirfiwe  at  the  mm  tiiiub  Thm  maet 
be  some  one  ipot  in  it  so  stricdjr  and  acennitely  opposite  ta 
the  eye,  thtti  the  etndglit  line  joining  them,  tlitt  is  lui  course 
of  tile  Ysv  from  thence^  must  be  tralj  perpendienler  to  the 

surface  of  the  hemisphere.  But  on  eveiy  side  of  that  point 
inch  lines  must  recede  through  all  angular  gradatioosi  mitil 
at  the  utmost  limits  of  the  f  inbie  surface  they  become  tan- 
gents to  the  sphere*  In  the  course  of  this  gradation,  how- 
ever, the  rays  are  propagated,  not  merely  at  different  angles, 
but  at  increasing  distances ;  so  that  a  ray  leaving  the  circum- 
ference ot  the  visible  surface  must  liavea  considerably  iurlher 
space  to  traverse  than  one  tiom  iis  rentrnl  point.  We  will 
appiy  ourselves  to  that  Ixjdy  ii  t)in  wIicdcmj  we  derive  almost 
all  our  light,  and  consider  ibi  u  moment  what  must  be  the 
result  in  the  case  of  the  sun.  That  luminary,  whatever  may 
be  its  substance,  is  a  body  of  enoniioui*  size,  having  a  diame- 
ter which,  although  the  measurements  may  vary  in  a  slight 
d^ree,  must  be  somewliere  about  $00^000  miles,  so  tlut  tiie 

I  aifeeooe  of  distance  between  that  trawsed  bf  a  raj  Awn 

tlie  neafest  and  Crom  one  of  tlie  extreme  points  of  the  visible 
hemisphere^  must  be  elmnt  400f000  mileif  tlie  lenoth  of  its 
sottddiametw.  Now  we  loiow  that  light  travels  at  the  rate  of 
about  199,000  miles  in  a  second ;  and  it  fiiUows  that  a  ray 
from  the  circumfer^ce  of  the  liemtsphere  must  lisve  received 

^  its  impulse  *more  than  two  seconds  earlier  tlum  one  finom  the 

superficial  centre^  in  order  that  tiiejr  may  reach  the  eye  at 
the  same  time. 

It  is  ditliLuit  to  suppose;  tlu^t  so  considerable  a  difference 
both  in  s]y.\cv.  and  x\mv.  should  not  exert  a  certain  intiuence 
on  some  ot  the  plutiiomena  of  light  within  our  observation, 
lu  the  first  place,  it  is  clear  that  the  abcn  alion,  which  is  buch 
as  to  be  a  matter  of  nece5?sary  correction  in  observalious  from 
this  planet  ot  the  other  heavenly  bodies,  must  be  greater  by 
this  differtiuce  in  the  one  case  than  in  the  other;  and  the  ap- 
parent place  of  tiie  outer  edge  of  the  luminous  hemisphere  of 
any  one  cf  them  must  Im  erroneous  in  proportiouy  as  com- 
pared with  that  of  its  superficial  centre*  ui  the  next  place, 
since  it  appears  that,  as  fight  requires  time  for  its  propaga- 
tion, there  must  lie  some  actual  moHm  involved  in  its  passage 
from  one  point  to  another,  be  its  constitadon  what  it  majy,  it 
is  not  unreasonable  to  suppose  that  the  ultimale  motion  may 
be  somewhat  more  feeble  in  the  case  of  the  greeler  distance; 
notwithstanding  the  extreme  tenuity  of  its  matter,  which  offers 
to  bodies  moving  through  it  no  sensible  resistance.  Thrit 
light  does  lose  strenn;tli  as  it  becfmics  further  removed  irom 
iu  sourcey  is  unquestionable  i  but  this  is  for  the  most  part  an 
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«ffiMt  doe  to  cKffinioo  aod  afaBorpdon.  Yet  aS)  m  order  to 
require  time  ibr  its  propagation,  it  moat  pass  progressively 
fitrni  point  to  point  throaglMot  the  whole  oourse  of  its  joume^y 
it  seems  dear  that  it  must  consist  of,  or  involve,  matter  m 
some  form,  however  snbtile  and  sethereal ;  and  the  analogy 
of  ail  fluids  would  warrant  the  conclusion  that  there  must  be 
an  actual  loss  of  force  when  the  moving  power  becomes 
more  remote.  If  this  be  so,  a  ray  of  sun-h'ght  must  consist 
of  a  series  of  ra3's  between  certain  limits  differinf^  in  their 
powers,  and  possibly  in  their  properties ;  for  when  we  consitier 
the  intimate  dependence  of  the  refraction  of  liglit,  fi)r  in- 
^nce,  upon  the  density  of  the  media  through  whirli  it  has  to 
pass,  and  of  its  several  forms  of  polarity  upon  the  physical 
composition  of  the  substances  which  j^rodiice  it,  wlio  can  say 
that  these  phaenomena  are  beyond  the  reach  of  such  a  source 
of  influence?  We  know  so  little  of  the  mysteries  of  polari- 
zation, so  litde  beyond  its  outward  and  visible  effects*  that  it 
Is  impossible  to  conclude  that  it  has  no  relation  to  sudi  a  cir- 
cumstanee ;  and  although  in  both  the  above  branches  of 
tical  inquiry  I  am  well  aware  that  much  might  be  answered 
in  respect  of  obemations  open  light  from  sooroes  where  no 
such  cause  of  influence  could  exist,  still  so  flir  as  they  have 
been  made  without  a  view  to  this  particular  pointy  they  do  not 
amount  to  a  demonstradon  that  m  no  case  could  any  difiei^  ' 
once  arising  from  it  be  detected.  i 

There  is  another  point  which  deserves  consideration.  Al- 
though the  diameter  of  the  sun  subtends  a  sensible  angle  at 
the  eye,  still  the  distnnce  is  so  great,  and  consequently  that 
angle  is  so  small,  that  we  may  assume  the  rrn  s,  even  tiom  its 
extremities,  to  he  parallel,  for  the  purpose  ui  general  reason- 
ing. In  that  case  it  is  evident  that  the  series  of  increased 
distances  to  be  traversed  by  them  will  be  represented  by  the 
versed  sines  of  the  angles  whereby  they  are  l  emoved  from  the 
centre  of  the  visible  hemispherical  surface.  Now  if  we  sup- 
pose undulations  or  ▼ibrations  of  any  kind  as  the  cause  of  the 
sensation  of  light,  a  supposition  to  which  we  are  led  by  many 
optical  facts^  it  is  obvious,  that  while»  in  this  series,  tfaim  is  a 
certain  number  of  points  which  corremxmd  exacUy  to  those 
of  the  departure  of  successive  waves,  there  must  be  sJso  an 
intermediate  number  which  would  tend  to  neutralise  the  firs^ 
and  to  produce  the  well-known  eflect  termed  interference. 
Indeed,  the  series  of  points  ci  propagation  being  unbroken 
over  the  whole  curved  surface^  and  maUiematically  oontinuou8» 
it  is  difficult  to  conceive,  upon  the  hypothesb  of  successive 
waves,  how  this  efTect  cnn  frnl  to  take  place,  so  immediately 
and  absolutely,  without  m  interval  between  one  and  another. 
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as  to  admit  of  the  ibrmation  of  a  wave  at  aU.  It  appears  to 
constitute  another  difficulty  in  the  way  of  that  theory.  Ac- 
cordiog  to  the  law  of  curvature^  however,  which  must  regulate 
the  above  series*  there  must  of  course  be  maDy  more  in- 
tervening rays  between  the  points  corresponding  with  the 
breachb  of  a  wave  in  one  part  of  the  curve  than  in  the  other* 
There  must  be  many  more  in  that  part  where  the  versed  sine 
increases  least  rapidly,  near  the  superBctal  centre  of  the  hemi-> 
sphere,  than  where  it  increases  roost  so,  near  its  circumfe* 
rence ;  and  therefore  whatever  effects  may  be  due  to  such  a 
cause  must  vary  also  accortliug  to  the  points  from  whence  any 
gis  t  n  waves  proceed.  If  any  such  iuterlbreiicL  does  take  pinrc, 
is  it  not  possible  that  it  mav  have  some  coi^ik  \iun  with  tiiose 
fixed  dark  lines  wliich  are  so  reniarkabie  in  tlie  spectra  of  the 
sun,  and  of  other  heavenly  iuminaries*  ?  The  hght  of  a  lamp 
is  asserted  to  display  no  such  Unes,  though  there  is  some  in- 
ctjuality  of  brightness  in  its  spectrum,  which  may  be  due  to 
the  unequal  composition  of  the  flame^.  Bat  if  it  appear  that 
there  must  be  aome  eflfects  produced,  and  such  as  are  likely 
to  be  in  an^  d^ee  sensiblci  there  is  room  enough  for  specu- 
lation and  mquiry. 

I  would  notice  one  more  point  stilL  The  rays  proceeding 
from  the  extreme  ed^  of  a  luminous  hemisphere,  and  those 
near  it^  appnndmatmg  almost  infinitely  to  the  position  of  a 
tangent  must,  for  some  time  after  their  first  emission,  pass 
at  a  very  short  distance  firom  the  surface.  Kow  we  Imow 
that,  in  the  case  of  bodies  within  our  own  immediate  observa- 
tion, an  effect  takes  place  under  certain  circumstances  termed 
hife.rion  or  di/fiaciion,  whereby,  without  passing  through 
any  new  medium,  the  rays  of  light  are  bent  from  tlieir  course 
by  the  mere  passing  near  ilie  surface  of  those  bodies.  Onf- 
should  suppose,  tlierefbre,  that  if  such  an  effect  h  iJioduct  d 
by  so  diaiuiutive  an  object  as  those  which  have  made  it  ap- 
parent to  QUI"  observations,  die  iaiuieiiiiite  neijLjhbouiliood  of 
i>u  vai>L  a  mass  of  matter,  lor  so  long  a  uuie,  as.  iii  the  luiuicr 
case,  must  produce  some  also  upon  the  course  of  the  more 
remote  raysy  whether  by  decomposition  or  simple  diversion. 
If  the  latter  alone  were  to  take  place  in  an^y  degree,  this  again 
would  alter  the  apparent  place  of  the  circumference  of  the 
hemisphere  by  the  amount  of  the  deviation.  If  no  sueh  isflect 
takes  place  at  all,  it  is  a  question  quite  as  well  worthy  of  an 
answer,  why  it  should  be  so?  And  wherein  consists  the 
cause  of  difference? 

Indeed  this  last  remark  is  one  which  may  be  affiled  to  the 

•  Some  observations  on  tfab  soliject  bv  Sir  J.  F.  W.  Herschel  will  be 
fooad  m  L.  &  £.  Phil.  Mag.,  vol.  iii.  p.  416.  See  abo  vot  is.  p.  AM.— Bdiv. 
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26  Mr.  G*  A.  Priosep  on  the  spontaneous  heating  ^ Brine 

wliol«  of  tilt  prMediiig  obiemitioiit.  I  lunre  put  tbem  to- 
gether fi>r  the  purpose  of  suggesting  to  other  inquirefi  oer^ 
lain  sources  of  mgmif  which  it  woiud  uppeur  miiet  be  neees^ 
eerily  followed  by  certain  effects.  That  these  should  become 
sensible  in  themselves  is  what  one  should  naturally  expect| 
bot  if  it  shoald  prove  otherwise,  it  is  worth  while  to  ioquiie 
how  it  happens  that  they  are  lostt  Whether,  or  how,  they 
can  be  further  traced  1  cannot  now  inquire ;  but  it  seems 
reasonable  to  suppose  that  considerations  involving  time  and 
space  to  the  amount  of  two  seconds,  and  400,000  miles, 
ought  not  to  be  nc^lcLtt  d  as  indilFerent  to  investigations, 
where  appreciable  phajnoniena  supply  measurements,  in  the 
case  of  a  wave  of  light,  to  the  icn  mUUonth  part  of  an  incbi 
and  the  quadnUioTUh  of  a  gpcond. 

I  remain,  Gentlemen,  yours,  &€• 
November,  1838.  J.  S.  W. 

V.  CM  a  rmarkabie  Heat  observed  in  Masses  of  Brine  kept 
far  warn  time  in  large  Rsmrwin.    By  O.  A«  PttmPf 

TN  the  course  of  my  experiments  of  several  v«ars  in  the 
^  manufacture  of  salt  at  Balya  Gh&t,  on  the  salt-water  lake 
oast  of  CaUmttB)  I  have  sometimes  obsorved  a  high  degree  of 

temperature  at  the  bottom  of  the  brine  reservoirs  after  thejr 
had  been  filled  for  some  weelts  with  brine  of  less  than  one 
fourth  saturation.  But  as  the  greatest  heat  observed  did  not 
exceed  104°  Fahr.  which  was  under  the  maximum  heat  of  the 
brine  on  the  terraces,  whence  the  reservoirs  had  been  filled, 
I  supposed  the  liigli  tenipernture  to  be  merely  that  of  a  warm 
stream  of  water  let  in  at  the  hottest  part  ofilic  day  in  May  or 
June,  and  remainiiiir  below  and  unmixed  witli  iliu  touler  sur- 
face  water,  of  less  specific  j^n  avily,  afterwards  adniiU'.  il.  This 
opinion  was  strengtheucd  Ijy  the  gradual  reduction  of  the 
teiiiperaiure  below  to  nearly  that  of  the  surface,  before  the 
endof  tlie  rainy  season.  I  have  frequently  bathed  in  one  of 
the  feservoirs  (about  550  feet  long,  35  feet  wide  at  top  and  7 
or  8  feet  deep),  in  September  andOclober,  and  have  foond  the 
temperatore  of  the  water  then  pretty  equal  throughout.  Bot 
on  plunging  into  the  same  reservoir  on  the  17th  September 
lastf  I  was  surprised  to  find  the  temperatttre  near  the  bottom 
so  warm  as  to  be  mtolerable  to  the  feet.  Still  how^ever  I 
Imagined  that  the  heat  was  only  that  which  the  son  had  im** 

Earted  to  the  terrace  brine  in  the  very  sultry  weather  of  June 
\&U  (ISS?)  when  1  had  ISO''  registered  (4th  June,  4p.m.)  for 
*  Prom  the  Jounal  of  the  Riqral  Atialk  6ocieC|r  of  Bsagsl»  vol.  viL 
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the  brine  of  s  terrace  yielding  mH  :  and  believiog  tbe  hottest 
wnter  In  be  tberefore  neer  the  bottom  I  tried  the  tenperetnre 
there  about  a  month  afterwards  by  immersuig  an  em|>tj  bottle 
at  the  end  of  a  bamboo^  fixing  the  month  so  that  it  wodd  be 
filled  about  a  foot  from  the  ground.  The  conCenta  vhcn 
poured  out  were  at  the  temperature  of  120^  A  amilar  ex- 
periment made  on  the  same  di^  in  a  circular  brine  reservoir 
at  Narainpore  (ISO  feet  diam.  and  about  16  feet  deep)  gave 
104°.  But  on  n  subsequent  visit  to  Narainpore  on  the  29th 
October,  I  was  startled  to  observe  that  a  pump  fixed  against 
the  wall  of  tins  reservoir,  for  the  purpose  of  feedniir  tlie  boilers, 
was  actually  brin<Ting  i:})  water  of  the  temperature  of  130° 
from  a  clLjnh  of  about  I'J  feet.  This  very  unexpected  dlsco- 
vcry  determined  mc  to  contrive  an  iiii>Lrument  that  should 
serve  as  a  probe  to  ascertain  both  the  temperature  and  the 
specific  gravity  or  saltness  of  the  water  at  different  depths.  An- 
nexed is  a  drawing  of  the  instrument  employed:  it  consisted 
of  a  split  bamboo  with  bamboo  buckets  fixed  between  at  di- 
stances of  one  foot  from  centre  to  centre,  the  mouths  of  the 
buckets  being  corked,  but  the  coiks  having  small  ahr^boles; 
and  the  mode  of  using  the  machine  wasy  to  let  it  down  with 
tbe  mouths  of  the  buckets  downwards^  and  then  turn  it  round, 
after  which  the  air  bobbles  indicated  the  progress  of  filling ; 
and  in  ten  minutes  or  a  quarter  of  an  hour,  when  these  disap- 
peared, the  machine  was  quickly  dfa:wn  up  and  the  tempera- 
ture of  the  water  in  the  buckets  was  tried  rapidly  in  succes- 
sion with  a  small  thermometerf  leaving  the  specific  gravity  to 
be  tried  afterwards. 

On  the  dav  of  the  first  trial  of  this  probe  I  was  favoured 
with  the  company  and  assistance  of  Dr.  Hulhiagle,  who  took 
a  lively  interest  in  the  experiment.  The  following  particulars 
are  the  resulu  of  all  the  trials  I  have  yet  made  with  it,  the 
buckets  being  numbered  from  the  bottom  of  the  machine. 

Fint  Eiepermmtt  $th  NovemUr,  9  a.ii. 

Open  long  reservoir  at  Balya  Qibkt,  Pft>be  inuBeraed  at  an  angle  of 

45*>  or  6Xf. 


No.  Temp. 


1 

106 

only  \  full. 

2 

120 

S.(i. 

(appt.) 

1077 

Rrt     1  a 

117 

3 

]20i 

f> 

t* 

107a-5 

it 

116A 

4 

118 

t* 

>t 

1071 

»* 

110 

5 

99 

1* 

M 

1049 

»9 

97 

« 

80 

*f 

•> 

1022 

t» 

80 

7 

78i 

«> 

t» 

1022 

•» 

78 

8 

78 

** 

»* 

1021 

*• 

78 

9 

n 

>f 

99 

1023*5 

«* 

78 
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28  Mr.  G.  A.  Prinsep  on  the  sponianeous  heaUtig  of  Brine 

Second  SMperimini,  6th  November,  2  p.m.  at  NuBmpora. 
Open  yotind  brine  reservoir.  Phibe  at  angle  about  00^  aotttli-weet  odfi. 


Vo. 

Temp. 

I 

105 

(appt.)  S.  G. 

11G3  iit  T. 

100 

2 

104 

not  ran. 

3 

106 

(appt.)  S.  Q« 

1  lAi\ 

99 

104 

4 

113 

tt 

99 

1  1  r.r\ 
I  ivu 

99 

108 

5 

117 

99 

99 

99 

113 

6 

123 

99 

99 

11.)/ 

99 

117 

7 

130 

99 

99 

1 1  iiJ 

tt 

123 

8 

132 

99 

99 

1    1     V  'J  •  .1 

i  Loo  0 

tt 

124 

9 

137 

99 

99 

1145 

99 

130 

10 

131 

99 

99 

1121 

9$ 

125 

11 

127 

99 

99 

1100 

99 

120 

12 

1 22 

99 

«• 

1090 

99 

114 

13 

114 

99 

99 

1075 

99 

109 

14 

104 

99 

99 

1065 

99 

101 

15 

100 

99 

99 

1065 

tt 

97 

16 

85 

99 

*• 

1040 

»» 

84 

17 

84 

99 

99 

1044-8 

99 

88 

18 

88 

99 

„   not  fulL 

19 

82 

99 

99 

1088 

99 

81 

Third  Ewperiment,  5th  November,  2^  p.m. 
Same  place  and  leeervoir  east  aide  at  gate,  «t  angle 

about  75**. 


Mo.  Ttmp. 


1 

102 

(appt.)  S.  G. 

1149  at  T. 

100 

2 

106 

1* 

99 

1145-3 

99 

103 

3 

109 

99 

not  foil' 

4 

114 

$9 

s.a. 

1175 

99 

111 

5 

119 

99 

99 

1165-5 

99 

116 

6 

128 

99 

99 

1159 

It 

124 

7 

137 

it 

tt 

1155 

tt 

130 

8 

133 

tt 

tt 

1139 

tt 

128 

9 

135 

»* 

tt 

1125 

tt 

127 

10 

127 

n 

99 

1097 

99 

120 

11 

114 

99 

99 

1075 

99 

109 

12 

105 

99 

99 

1068 

» » 

101 

13 

92 

99 

99 

1050 

tt 

90 

14 

86 

99 

99 

1040 

tt 

84 

15 

824 

tt 

tt 

1038 

tt 

81 

16 

8lJ 

It 

*l 

1037i 

tt 

81 

Foitrth  EgperimeiU,  i9lh  November,  2  p.m.,  at  Narainpore. 
Open  round  brine  reeenniir  aouth^weat  aide.  Anobe  at  an|^  60** 

Ko.  Temji. 

1  104    (appt.)  S.  G.  1150  atT.  102 

2  108  notiull. 

•     8  108|    „     S.O.    1150     „  106 

4  114     99      99       1148     ^  112 
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kepi  for  some  time  in  Imrg^  Bemixdn^  SSk 


Tftmp. 

5 

126 

(appt.)  S.G. 

1166  atT. 

120 

6 

132 

n 

f* 

1151 

*• 

124 

7 

136 

M 

f» 

1142 

>> 

127 

8 

133 

>• 

*> 

1126 

M 

128 

9 

127 

n 

»• 

1096 

»• 

120 

10 

124 

»» 

*» 

1070 

»» 

110 

11 

117 

t* 

i» 

1061 

*• 

104 

12 

99 

»> 

»> 

1057 

n 

9G 

13 

90 

i» 

1047 

»> 

90 

14 

83 

>» 

» 

1046 

»» 

83 

15 

81^ 

*t 

ft 

1045-6 

>> 

83 

16 

81 

»» 

f» 

1045 

tt 

83 

17 

82 

>> 

>i 

1045 

>• 

83 

F^tk  EgpifiamU,  same  date  and  place. 
Cowed  reservoir.  Fnibe  at  angle  about  70^. 


I 

88 

imoL)  S.  G. 

1147 

2 

88 

>f 

*i 

1124-5 

3 

90 

t» 

$» 

1107 

4 

91 

»» 

>t 

1107 

5 

90 

M 

»t 

1102-8 

6 

90 

f> 

*» 

1094 

7 

89 

t* 

M 

1081 

8 

88 

M 

»P 

1078 

9 

>i 

>» 

1069 

10 

empty. 

11 

82 

f* 

1054 

12 
13 

801 
77/ 

not  full. 

14 

76 

1046 

15 

76 

1046 

Sijcth  ETfji  ri/ti/  nt,  same  date  luui  place. 
Laige  leaervoir.    Frube  at  angle  abuut  80^.    Tried  at  2^  p.m. 


No. 

Temp. 

1 

(uppt.)  S.  G. 

1070 

2 

it 

•> 

1070 

3 

93 

»» 

» 

1069 

4 

92 

** 

1067 

6 

914 

*• 

M 

1064 

6 

90 

«» 

M 

1064-5 

7 

87 

99 

99 

1057 

8 

85 

9» 

99 

1056 

9 

84 

?» 

*> 

1050 

10 

84 

>» 

*» 

1050-5 

11 

84 

(notfuU). 

12 

84 

if 

99 

1060 
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Seventh  l^xpti  um  at,  ^nf  Def^emhrr,  2  p.m.  at  Nuntitipore. 
Open  ruuiui  rescrvuir,  tried  in  tliu  ceutre,  probe  ue^i'ly  iHirpeudicular. 


1  T 

107 

half  fuU. 

o 

1 10  apparent  S.  Cr. 

1151  atT. 

V 

1 14 

t« 

»• 

«» 

4 

118 

If 

118 

V 

125 

halfifull. 

R 
w 

124 

M 

*• 

1  1  1J. 

1  Ifi 

# 

116 

n 

>• 

1 12 

a 

o 

105 

»* 

•  • 

»» 

Q 

96 

it 

>> 

1063-5 

>» 

93 

10 

92 

»* 

*» 

1059 

80 

11 

87 

»• 

»» 

1054 

12 

86 

ft 

f  • 

1058*7 

13 

84  half  foil 

14 

82 

>» 

i» 

1052 

15 

81 

>» 

t> 

1053 

16 

82 

*» 

"  * 

17 

82 

$1 

1061 

In  the  first  trial  at  Narainpore  thematest  heat  was  imind 
about  half-way  from  the  bottom.  The  dilfetence  in  that  re- 
spect at  Balya  Ghnt,  where  the  greatest  heat  appeared  at  the 
second  and  third  fuot  firom  the  bottom^  may  be  explained  by 
the  small  depth  of  the  reservoir  at  the  latter  place,  the  surface 
water  being  liable  to  be  affected  to  the  same  depth  in  both 
by  the  wind  and  rain  and  temperature  of  the  atmosphere;  and  1 
the  subsequent  descent  of  the  maximum  heat  at  Narainpore  ' 
is  attributable  in  part  to  the  expenditure  of  the  brine  there, 
being  puniped  out  from  near  the  bottom  for  tile  supply  of  tlie 
boilers.  The  highest  temperature  jriven  by  the  probe  at 
Narainpore  was  137°,  but  tliis  is  5^  less  than  the  niaxiinum 
given  by  the  pumps^  as  will  be  seen  by  the  foiiowmg  state- 


ment. 

2y  Oct. 

N. 

pump 

T. 

130  S.  G.  ( 

cor.)  1180 

12  No7. 

«> 

»9 

>• 

188 

.»» 

»• 

1170 

19  „ 

»» 

f» 

>» 

142 

»• 

*• 

1163 

26  „ 

»» 

»• 

1401 

>• 

99 

1152 

3  Dec. 

137 

>i 

ft 

1133  S.iwunp  134  S.G.I  172 

124 

»i 

99 

1173 

99 

124    „  1158 

17  M 

i> 

>> 

125 

»> 

»l 

1153 

»♦ 

124    „  1175 

24  M 

>> 

•  > 

»» 

119 

*i 

•  * 

117a 

H 

UG    „  1171 

81 

li 

116 

»* 

99 

1174 

•f 

114  1179 

7  Jan. 

•  > 

*» 

102 

»» 

99 

1183 

99 

106   „  1128 

13 

(sunk  2  feet)  104 

99 

9f 

1177 

99 

100  1132 

4  Feb. 

90( 

»9 

»• 

1100 

99 

92   „  1119 

10  „ 

• 

90   „  1110 

As  the  temperature  of  90^  waa  only  about  the  mean  of 
Jime^  and  also  that  of  tha  lowar  moieiy  of  the  brine  in  the 
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covered  reservoir  on  the  19t!i  Novpfnlior,  v  hicli  was  all  nearly 
of  an  c(jnablr  teinperalure,  I  cuu^iticr  llie  influence  of  the 
heating  cuui  lo  have  ceased  in  the  first  week  of  February,  if 
not  before.  The  reservoirs  have  since  been  pumned  dry,  nnd 
tlierelbre  these  experiments  cannoi  be  repeated,  until  tliey 
are  replenished  with  brine  in  A|>nl  or  May  iitxt. 

It  is  remarkable  that  the  probe  indicated  no  signs  of  a 
beating  influence  affecting  tbt  water  in  the  ]Arg6  reservoir  at 
Nenunpore  on  tbe  19th  Nofember,  thaaA  the  specific  gravity 
of  the  brine  near  the  bottom  w«s  little  leea  tbeii  that  of  the 
water  in  the  long  reaervoir  at  Balfa  Ghii  on  the  5th  Norem^ 
her,  ila  mean  spec.  grav.  being  auo  considerably  higher  than 
tbe  mean  of  the  latter.   Moreover  the  heating  influence  wai 
scarcely  traceable  in  the  covered  brine  reservoir  at  Narain* 
pore  on  the  I9lh  Novemhert  which  perhaps  may  be  accounted 
for  by  the  large  previous  expenditure  of  bnne,  say  about  three- 
fourths  of  its  original  contents,  the  consumption  of  which  had 
been  replaced  to  within  a  foot  nftlie  j>eneral  level  by  filtration 
from  the  groiiml  ain!  Icakai^c  al  tlic;  gate  communicating^  with 
the  adjoining  terrace  and  brine  iields ;  w  liereas  the  expendi- 
ture f>r  brine  in  the  contiguous  open  round  reservoir  other- 
wise buiiilarly  situated,  was  but  half  of  the  original  contents 
up  to  the  middle  of  January,  its  entire  volume  being  about 
170,000  cubic  feet,  while  the  covered  resei  voir  contained  only 
about  50,000.    la  these  two  reservoirs  all  the  brine  when 
first  let  in  was  of  a  high  degree  of  saturation^  ranging  f  rom 
1170  to  1200  sp.  gr.  and  consequently  containiq^  little  or  no 
sulphate  of  lime,  which  ingredient  in  tbe  composition  of  sea^ 
water,  I  have  observed  at  Balya  Oh^^  is  always  deposited 
upon  the  terraces  there,  ooosiderably  before  the  brine  begins 
to  deposit  its  sulphate  of  soda.  Bnt  tbb  was  not  the  ease  with 
respect  to  the  brine  hi  the  large  reservoir  at  Nandnpore,  nor 
in  that  of  a  longer  narrow  one  at  Balya  Ghat,  except  perhaps 
a  small  proportion  of  the  latter,  both  of  which  were  charged 
with  brine  of  only!  070  to  1085  sp.^r.*  a  much  higher  degree 
however  than  that  of  the  contents  of  the  long  reservoir  in  any 
previous  year ;  and  in  both  of  them  the  water  liad  remained 
undisturbed,  except  by  the  action  of  ilie  ntniosphere;  yet  in 
one  of  them  a  high  degree  of  heat  was  observed,  and  in  the 
other,  where  I  should  sooner  have  expecteil  to  fiml  it,  no  in- 
die aiion  of  heat  was  perceived  beyond  tiie  probable  tempera- 
ture at  which  it  was  filled  iii  June. 

In  order  to  ascertain  however  whether  any  fermentation 
and  disengagement  of  heat  takes  place  on  the  mixture  of 
aatsnitad  brine  with  brine  of  s  weaker  decree,  I  lately  pro- 
cored  from  Bulya  OhH  some  bottles  of  bme  of  dlflerent  de- 
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grees  of  saiuratioD>  with  which  thefoUowixig  experiments  were 
tried. 

\st  Experiment, — Half  a  pint  of  saturated  hi  iiit*  sp.  gr,  1216, 
temperature  82*5  mixed  witn  about  the  same  quantity  of  brine 
of  sp.  gr.  1069,  temperature  81*2.  Result,  temperature  82*2 
and  no  efTervescence  alter  standing  some  minutes. 

2nd  Experiment, — 8atue  (juaiiiUit.s  ol  brine  sp.  gr.  1216, 
temperature  82*5,  and  of  brine  sp.  gr.  1091,  temperature  81®. 
Resolt,  sp.  gr.  1 152*5,  temperature  $2*2  and  no  enervescenoe. 

SrdExperimenL — Same  quantities  of  brine  sp.  gr,  1816» 
temperature  88*59  And  sp.  gr,  1135>  temperature  81*6.  Re- 
sult, sp.  gr.  1174%  temperature  82*1  and  no  effervescence^ 
nor  any  increase  of  temperature  after  remaining  some  houcs 
in  the  glass. 

Being  therefore  quite  unable  to  ofier  any  explanation  of  the 
cause  of  the  remarkable  heat  observed  in  my  brine  reservoirs^ 

I  can  only  promise  to  register  the  temperature  from  time  to 
time  when  they  are  filled  again,  in  the  hope  that  mnterials 
may  thus  be  furnished  to  some  scientific  friend  more  capable 
of  solving  the  interesting  problem,  it  it  should  be  discovered 
that  a  slow  fermentation  arising  from  the  mixture  of  brine  of 
different  densities  in  large  masses  is  tlie  cause  of  this  heat,  it 
would  seem  to  be  accelerated  by  agitation,  lor  tlie  water  raised 
by  the  pumps  was  always  warmer  than  that  which  the  pix)be 
brought  up  iVoia  the  same  deptli ;  niid,  exxept  at  the  lirst 
trial  at  Narainpore,  always  hotter  thuu  the  maximum  given 
by  the  probe. 


VI.  Notice  of  a  Chemical  Examination  of  a  Specimen  of 
Native  Iron^from  the  East  Bank  of  the  Great  With  River^ 
in  South  Africa.  By  Sir  JoBN  F.  W.  Herschel,  Bari^ 

'T^HE  [portion  analysed  of  the]  specimen  in  question  weighed 
^  originally  21*79grain8y  5*12  of  which  were  separated,  and 
submitted  to  a  hasty  preliroinai^ examination  for  the  detection 
of  nickel,  if  any ;  but  the  quantity  proving  too  small,  the  whole 
of  the  remainder  was  operated  on  in  a  subsequent  trial. 

The  iron  was  highly  malleable  and  tenacious,  and  appa- 
rently of  excellent  quality,  with  a  somewhat  whiter  and  more 
silvery  lustre  than  belongs  to  the  metal  in  its  ordinal^  state, 

*  Read  before  the  Literary  and  Scientific  Institution  of  South  Airica : 
now  extracted  fihom  Sir  James  E.  Aleumder^s  ■*  Rfpeditum  of  Discoyeiy 
into  the  Interior  of  Africa."  Lend.  1838,  vol.  ii.  Appendix,  p.  272.  The 
specimen  had  beea  (bund  by  Sir  JamttAlaiaiiflery  and  pceieiited  by  him 
to  the  hutitutioo. 
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ttid  apparently  Ihtfte  liable  to  ozidAtion,  qualitieB  wliidi  are 
observed  in  iroD»  of  what  is  osualiy  coondered  imdoobted 
meteoric  origin. 

I  fliioald  not  think  it  necemi^  to  detail  the  steps  of  the 
analysb  by  which  the  presence  of  nickd  in  the  proportion  of 
4*61  per  cent  was  demonstrated^  but  for  a  peculiarity  in  one 
part  of  the  process  by  which  an  iDoonvenience  of  frequent 
occurrence  in  chemical  operations*  and  of  a  very  embarrassing 
nature,  was  obviated,  and  which  may  prove  nsdful  as  a  hint  to 
young  analysts  in  other  cases. 

18-67  grains  of  the  iron  in  one  piece  were  digested  in 
dilute  nitric  acid,  wltich  dissolved  the  whole,  with  the  excep- 
tion of  a  trifling  (juantity  of  black  scaly  matter,  apparently 
amounting  to  about  a  quarter  of  a  grain  *.  Towards  the  end 
of  the  solution  the  iron  more  than  once  brightened  on  the 
surface,  and  assumed  that  peculiar  and  singular  state  of  re- 
sistance to  the  action  of  the  acid  which  I  have  described  in 
the  AmaUi  de  Chimie  for  September  1833,  and  which  has 
since  been  the  sul^ect  of  so  much  interesting  discussion  by 
Professor  Schoenbeiny  Mr.  Faraday,  and  others  f.  Incon- 
sequence^ it  was  necessary  to  apply  and  maintain  heat  to 
complete  the  solution* 

The  nitric  solution  was  evaporated  to  dryness,  water 
added,  and  evaporated  a  second  and  a  third  time.  By  this 
the  whole  of  the  iron  was  peroxidized,  and  nearly  the  whole 
separated.  It  was  then  difinsed  and  boiled  in  water,  to  which 
a  tew  drops  of  nitric  add  were  added,  to  take  up  any  oxide 
of  nickel  which  might  have  been  deprived  of  its  acid  by  over- 
heating, and  set  aside  for  subsidence,  fiitratioa  being  out  of 
the  q^uestion. 

Aker  standing  a  week,  however,  it  was  still  perlectly 
opake,  and  loaded  with  suspended  peroxide  ol  iron,  and  to 
get  rid  of  this  was  the  next  object. 

Ltatl  bciiig  a  metal  easily  clinunaLcJ,  and  inc:ipablc  of 
interfering  in  any  oi  the  subsequent  processes,  its  iiiUoduc- 
tion  seemed  not  likely  to  prove  any  source  of  further  em- 
barrassment ;  a  iew  drops  of  dilute  nitrate  of  lead  were  there* 
fore  added;  and  being  well  mixed,  as  much  sulphuric  acid  as 
would  saturate  the  lead,  and  a  little  more,  was  added,  and  the 
whole  boiled.  The  precipitation  was  complete,  the  lead  cai^ 
rying  down  with  it  all  the  suspended  ferruginous  matter,  and 
leaving  a  clear  liquid  of  a  greenish  hue,  in  which  the  presence 
of  lead  could  not  be  detected. 

•  This  black  sra!v  matter  w-jh  in  all  probability  gra/)iW<f.—EDlT» 
f  See  L.  and  E.  Plul.  Mag.  vol.  xi.  p.  329. — Edit. 

FhU.  Mag.  S.  3.  VoL      No.  85.  Jail.  18S9.  P 
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The  remaining  iron  held  in  solution  WM  removed  by 

liealing  it  with  excess  of  carbonate  of  lime,  in  the  manner 
pointed  out  by  uic  in  the  Phil.  Tnni<<.  for  1821*,  when  after 
filtration,  a  liquid  remaiiied  of  that  peculiar  tint  of  pale 
green  which  characlerus«s  the  solutions  oi  mckiil>  and  of  con- 
siderable intensity. 

The  presence  of  this  niLLal  was  ascertained  on  concen- 
trating tlie  boluiioii  by  Llic  usual  testi*,  and  its  (juaiuity  con- 
cluded, viz.  0*86  grains,  or  4*6 1  per  ceiiL  on  the  specimen 
analvsed. 

Taat  it  appears  that  tbe  specimen  broi^t  hoow  bv 
Cftpl*  Almoider  hm  eqval  olaim  to  «  meteoric  orifpn  with 
any  of  thoae  nanes  of  native  ntckeliieroae  iron  which  have 
been  foimd  in  difierant  ]oQalitte%  and  to  which  that  origin 
has,  without  other  evidence^  been  attributed* 

All  those  specimenst  however*  hav^  so  6r  aa  I  know* 
been  insulated  single  masses.  But  what  constitutes  the  p^ 
enliar  and  important  feature  of  this  discovery  of  Capt>  Alex- 
ander, is  the  fact  stat^  by  him  of  the  occurrence  of  masses 
of  this  native  iron  in  abundance,  scattered  over  the  surface 
of  a  considerable  tract  of  country.  If  a  meteoric  (triifin  bo 
attributed  to  all  these,  a  shower  ot  iron  must  have  fallen  ; 
as  we  can  imagine  no  cnu<^e  for  the  explosion  of  a  mass  of 
iron,  and  can  hardly  cuuceive  a  force  capable  of  rending 
into  fragments  a  cold  block  of  this  very  tenacious  luaterial, 
we  must  of  necessity  conclude  it  to  have  arnvcd  in  a  state  of 
fusion,  and  been  scattered  around  by  the  assistance  ui  the 
air  or  otherwise,  in  a  melted,  or  at  least  suileued  state. 


VII.  Supplement arif  Note  to  Experimental  Pcsearches  in 
ELectricity. — FAcTeiith  Scries.  Michael  Faraday,  Esq,, 
D.C.L.  E.R.S.  Fullerian  Prof.  Clwin,  Hoyal  Institution^ 
Corr.  Memb,  Roi/al  and  Imp.  Acadd.  of  Sciences,  I^ariSf 
Pelcrsfmrg/i,  Florence^  Copenhagen^  Berlin^  ^c,  tjcf 

2^07*  T  HAVE  recently  put  into  an  experimental  fcirni 
-»  that  ^^ei^eral  statement  of  the  question  of  specific 
inductive  cupacii  i  u  liich  is  given  at  No.  1252  of  Series  XI., 
and  the  result  is  such  as  to  lead  me  tu  hope  the  Council  will 
authorize  its  acldnion  to  the  paper  in  the  form  ol  a  supple- 
mentary note.  Three  circular  bra^a  plates,  about  five  inches 
ill  diameter,  were  mouuLed  ^ide  by  side  upon  insulating  pil- 

*  Sir  John  Iferschel's  paper  here  alludetl  to  \\\\\  be  found  in  Phil.  Mi^* 
First  Series,  \  1.  lix.  p.  86$  and  in  the  Aiumlsof  Fhiloiophy,  I^fewSerieib 

vol.  iii.  p.         I'j  ;t. 
t  From  the  Piiiludu|)Iiicul  Traosactionb  for  Ib^,  Port  i. 
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lars;  the  middle  one,  A,  was  a  lixtnre,  but  the  outer  plates 
B  and  C  weiu  iiioveable  on  slides,  bo  that  all  three  could  be 
brought  witii  their  sides  almost  into  couiact,  or  separated  to 
any  raqoired  distance.  Two  gold-leaves  were  suspended  in  t 
AglaMjarfiiQinlnralatMlwtres;  one  of  the  outer  plates  B  was 
connect  with  one  of  the  goid-leaTes»  and  tbe  other  outer  phle 
with  tbe  other  leaf*  The  outer  plalM  B  and  C  nem  adjoited 
at  the  distanee  of  an  inch  and  a  quarter  ftom  the  middle 
plate  A,  and  the  gold-leaves  were  fixed  at  two  inches  apart ; 
A  wa«  then  slightly  charged  with  electrieity^  and  the  platea 
B  and  €^  with  their  gold-leaves,  thrown  out  of  inralation 
at  the  umm  timef  end  then  lefl  insulated.  In  this  state  of 
things  A  was  charged  poeitivo  inductricalJy»  and  B  with  C 
negative  inducieously ;  the  same  dielectric,  air,  beinj^  in  the 
two  intervals,  aud  the  i^o](]-leaves  hanging,  of  course^  parallel 
to  each  other  in  a  n_ I ;i lively  unelectrifiec}  state. 

1308.  A  piate  oi  sIk  !l-hic  three  cjuarters  of  an  inch  in 
thickness,  and  four  inches  square,  suspended  by  clean  white 
silk  thread,  was  very  carefully  deprived  of  all  charj^e  (120S.), 
bo  that  it])roduced  no  effect  on  ilie  gold-leaves  if  A  were  un- 
charged, and  then  introduced  between  plates  A  aiid  B ;  the 
electric  relation  of  the  three  plates  was  immediately  altered, 
and  the  gold-leaves  attracted  each  other.  On  removing  the 
■hell-lac  this  attraction  cened  $  on  intiododng  it  between  A 
and  C  it  was  renewed;  on  removing  it  the  attraction  wain 
ceased;  and  the  sheU-toc  when  examined  by  n  ddUcate  Coa- 
lomb  deotrameter  was  still  without  chiu'ge. 

1809.  As  A  was  positive,  B  and  C  were  of  course  nega- 
tive; but  as  the  specific  inductive  capacity  of  shell-lac  is  about 
twice  that  of  air  (1270i},  it  was  expected  that  when  the  lac 
was  introduced  b^een  A  and  B,  A  would  induce  more  to* 
wards  B  than  towards  C ;  that  therefore  B  would  become 
more  negative  than  before  towards  A,  and  consequently,  be- 
cau«;e  of  its  insulated  coiMhtion,  be  positive  externally,  as  at 
its  back  or  at  the  gold-leaves ;  whilst  C  would  be  less  nega- 
tive towards  A,  and  therefore  negative  outwards  or  at  the 
gold -leaves.  This  waj»  found  to  be  the  case  ;  for  on  which- 
ever side  of  A  the  shell-lac  was  introduced  the  external  plate 
at  that  side  was  positive,  and  the  external  plate  on  the  uLiier 
side  negative  towards  each  otht^r,  unci  also  to  uninsulated  ex- 
ternal bodies. 

1910.  On  employing  a  plate  of  sidphnr  instead  of  shell* 
lacy  the  same  remits  were  obtahied;  consistent  with  the  cobk 
elusions  drawn  r^jarding  the  high  specific  indoctive  capacity 
of  that  bodj  already  given  (1276.). 

DS 


Digitized  by  Google 


S9  Nature  of  the  dfjfferential  Jnductometer* 

1311.  These  eflfeets  of  specific  inductive  capacity  can  be 
exalted  in  wious  wsvsi  and  it  is  this  capability  which  makes 
the  great  velne  of  the  apparatus.  Thas  I  introdooed  the 
shell-lac  between  A  end  and  then  for  a  moment  connected 
B  and  C,  unu»nlated  thenit  and  finally  left  them  in  the  insu- 
lated  state;  the  gold-leaves  were  of  course  hanging  parallel 
to  eacli  other.  On  removing  the  shell-lac  the  gold-leaves  at- 
tracted each  othci  ;  on  introducing  the  shell-lac  between  A 
and  C  this  attraction  was  incr  eased^  (as  had  heen  anticipated 
from  theory,)  and  the  leaves  came  together,  iliuugh  not  more 
than  four  inches  long,  and  hanging  three  inches  apart. 

1312.  By  simply  bringing  the  gold-leaves  nearer  to  each 
other  I  was  able  to  show  ilic  dillereiice  of  specific  inductive 
capacity  when  only  diin  plates  of  shell-lac  were  used,  the  rest 
of  the  dielectric  space  being  filled  with  air.  By  bringing  B 
and  C  nearer  to  A  another  great  increase  of  senstUlity  was 
made.  By  enlarging  the  shee  of  the  plates  still  further  power 
was  gained.  By  duninbhing  the  extent  of  the  wires*  &c. 
connected  with  the  gold-leaves,  another  improvement  re« 
salted.  So  that  in  fiict  the  gold-leaves  becam^  in  this* man* 
ner,  as  delicate  a  test  of  speef/Sc  inductive  action  as  they  are, 
in  Bennef  s  and  Singer's  dectrometers,  of  ordinary  electrical 
charge. 

1313.  It  is  evident  that  by  making  the  three  plates  the 
sides  of  cells,  with  proper  precautions  as  regards  insuhition, 
&c.,  this  apparatus  may  be  used  in  the  examination  oi  ga^tes^ 
with  lifir  more  efiect  than  the  former  apparatus  (1 187.  1290.), 
and  may,  perhaps,  bring  out  difiereuces  which  iiave  as  yet 
escaped  me  (1292.  1293.). 

1314.  It  is  also  evident  that  tvv>)  niL  [:tl  plates  are  quite  snf- 
licicnt.to  form  the  insLruiuent;  the  siaLc  of  the  single  induc- 
teous  plate  when  the  dielectric  is  changed,  being  examined 
either  by  bringing  a  body  excited  in  a  known  maimer  towards 
its  gold*leaves,  or,  what  I  thmk  wUl  be  tietter,  employing  a 
carrier  ball  in  pUwe  of  the  lea(  and  examining  that  ball  oy 
the  Coulomb  etectromeier  (1180.).  The  mdoctive  and  in- 
dncteoas  surfaces  may  even  be  balls;  the  latter  being  itself 
the  carrier  ball  of  the  Coulomb  electrometer  (1]81«  ISSQ.)* 

1515.  To  increase  the  eflfect^  a  small  condenser  may  be 
used  with  great  advantage.  Thus  i(  when  two  inducteous 
plates  are  used,  a  little  condenser  were  put  in  the  place  of  the 
gold-leaves,  I  have  no  doubt  the  three  principal  plates  might 
be  rcfhiced  to  an  inch  or  even  half  an  inch  in  diameter.  Even 
tiie  gold-leaves  act  to  each  other  for  the  time  as  the  plates  of 
a  condenser.   If  only  two  pktes  were  usedy  by  the  proper 
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application  of  the  condenser  the  same  reduction  might  tidce 
fAicc.  This  expecCatioii  is  fully  justified  hy  an  effect  already 
observed  and  described  (I2S9*). 

1816.  In  that  case  the  application  of  the  instrument  to  very 
extensive  research  is  evident.  Comparatively  small  masses 
of  dielectrics  could  be  examined,  as  diamonds  and  crystals. 
An  expectation,  that  the  specific  inductive  capaci^  of  cry- 
stals will  vary  in  difierent  directions,  according  as  the  lines 
of  inductive  force  (1304.)  are  parallel  to,  or  in  other  positions 
in  relation  to  the  axes  of  the  crystals,  can  be  tested  :  I  pur- 
pose that  the'-e  and  many  other  thoughts  whicli  arise  l  espect- 
in-^  specific  inductive  action  and  tlie  polarity  of  die  particles 
of  dielectric  matter^  shaii  be  put  to  tiie  proof  as  soon  as  I  can 
iind  time. 

1317.  Hoping  that  this  appti I  ai us  will  form  an  HisU  unient 
of  considerable  use,  I  bc^^  to  pru|)()su  ibr  it  (at  the  suggestion 
ot  a  trieiiti^  iiic  name  i^'i  Different tuL  Inductometcr, 

i{u)al  Iniiitution,  March  iiil,  183d. 


VIII.  On  the  Equilibrium  cf  Fluids,  occasioned  hy  an  At' 
tide  of  Professor  Sylvester  on  Fluids,  published  in  thi$ 
Jmtmal for  December  IbSiS,  By  J.  IvorY)  KM^ 

pROFESSOll  Sylvester  has  deduced  the  usual  laws  of  the 
^  equilibrium  or  incompressible  fluids  from  a  principle 
})roposed  by  the  eminent  mathematician  and  phOosopher 
Gauss,  Not  to  speak  of  the  motion  of  floids,  tine  theorjr  of 
which  is  pressed  by  ao  many  difficulties)  the  results  respecting 
eouilibrinm  obtamed  by  the  Professor  coincide  entirely  with 
what  has  been  investigated  from  principles,  seemingl;^  dimrenl^ 
by  Clairaut*  Eoler,  Lagrange>  Iiaplace,  and  Poisson,  this 
last  having  extended  his  views  to  the  molecular  forces  that 
act  upon  the  particles.  Such  a  concurrence  in  the  conclu- 
sions arrived  at,  begets  a  suspicion  that  in  reality  all  the  pro- 
cesses are  guided  by  one  invariable  principle,  whicli,  although 
hidden  under  algebraic  operations,  necessarily  conducts  the 
analyst  to  the  same  landinir-place.  To  prove  that  this  is  ao- 
toallv  the  case  is  the  intention  of  what  follows. 

The  general  laws  of  e(juilibrium  in  question  are  dc(luck[)Ic 
from  the  following  theorem,  which  is  grounded  on  the  most 
general  conception  ol  lliudity  that  can  be  iornied.  In  a  Jhiid 
at  rest,  the  jjariicles  of  'xhich  are  urged  In/  accelerating  Jarces, 
the  pressure  at  the  several  pomta  of  the  massj  can  be  mathema* 
tically  expressed  onltf  by  a  JuneHon  of  the  eoordmates  thai 

•  CoDummiGBteil  by  the  Author. 
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determine  ihepontion  the  point  of  action^  ^ete  coordinates 
being  considered  as  unraated  and  independent  quantities^  To 
prove  tbiSi  take  any  two  points  of  the  mass,  and  let  a  com- 
munication be  made  between  tbem  by  a  canal  of  any  figure : 
if  to  tbe  pressure  of  the  fluid  on  the  orifice  of  the  canal  at 
one  end,  we  add  the  effiirt  of  tbe  fluid  contained  in  the  cana^ 
caused  by  all  the  forces  that  urge  tbe  particles  in  the  direc- 
tion of  the  canal,  the  result  will  counterbalance  the  pressure 
on  the  orifice  at  the  other  end;  wherefore,  in  a  fluid  at  rest, 
the  eflfbrt  of  every  canal,  of  whatever  figure,  will  be  the  same, 
provided  the  extreme  orifices  are  the  same.  Now  it  is  easy 
to  ascertain  that  this  property  will  be  fnlfiUed  when  the  sort 
of  function  described  in  the  tlieorem  staiicis  for  the  pressure; 
and  an  application  of  the  methcKl  of  variatiuns  wiU  show  that 
no  other  sort  of  function  will  answ  i  r  tlie  same  end. 

'1  he  theorem  being  demonstiaied,  let  X,  Y,  Z  denote  tiie 
accelerating  forces  that  urge  a  particle  of  the  fluid  in  tbe  re- 
spective directbns  of  its  coordinates,  x,^,  z;  tbe  differential 
of  the  preasnre  will  be 

Xds  +  Yd7/  +  Zdxi  (fc) 
andy  as  the  fluid  is  at  rest^  this  must  be  tbe  ditiferential  of  a 
function  of  a  certain  kind,  by  ^e  theorem ;  and,  on  the  other 
bandy  if  it  be  an  exact  dimrential,  it  can  be  derived  only 
from  a  function  of  tbe  sort  mentioned.  Wherefore^  in  a  fluid 
in  equilibriuniy  tbe  expression  (a.)  is  always  an  exact  diffe- 
rential, and  it  is  zero  at  the  upper  suriace;^  because  tbe  presfr> 
ure  is  constant  at  that  surface. 

The  foregoing  reasoning  holds,  wliatever  modification,  or 
assumption,  is  superadded  to  the  notion  of  fluidity.  The 
matliematical  laws  of  the  i  quilibrium  of  fluids  are  thus  placed 
on  the  broadest  foundation.  They  are  sufiicient  for  deter- 
mining tlie  figure  of  equilibrium  when  the  integral  of  (a.)  is 
an  explicit  function  of  the  coordinates;  but  they  are  not  siiflR- 
citiiit  when  the  same  micgrai  is  only  an  implicit  i'unction,  that 
is,  when  the  forces  in  action  are  derived  from  different 
sources^  and  are  independent  on  one  another ;  in  which  case» 
as  common  sense  dictates,  recourse  must  be  had  to  the  pecu« 
liar  circumstances  of  the  problem  in  order  to  complete  tbe 
Hoiation. 

It  deserves  to  be  noticed  that  the  theorem  is  troe»  and  the 
expression  (a.)  is  an  exact  differential,  in  a  fluid  at  rest,  but 
not  in  one  in  a  state  of  motion ;  which  marks  a  distinction  be- 
tween the  mathematical  laws  that  govern  the  two  cases :  yet 
it  is  usual  to  deduce  the  motion  of  fluids  from  their  equili- 
brium. 

December  17, 1838.  JaM£8  Ivoby. 
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IX*  Observations  on  Sliooting  Stars  made  on  the  Night  of 
November  12  to  13,  IS38,  Whitechapel,  London,  By 
Mr.  \W  R.  BiRT,  Librarian  and  Assistant  Secretary  io 
the  Meiropolitan  LUerary  and  Scietuyic  JnstUntUon** 

D.  Signifies  that  tlie  motion  of  the  &iiooting  star  was  direct,  li.  Uiut  it 
No,       Tu'ii'.  Direction. 

1.  9  20    From  middle  Ursa  Major  to  Auriga.  R. 

2.  9  30    From  betu  ccn  Gemini  and  Orion's  head  to  ho- 
rizon, inclined  to  north:  D. — Character:  Brilliant,  slow. 

3.  9  50    From  9  Auriira^  to  b  Geminorum.  D.-— Faint. 

4.  10  'iO    From  niidciie  of  L'ri>a  Major  to  between  d 
Gem.  and  Castor,  li. —  Very  faint 

5.  10  45    From  Gemini  across  ^  Tauri  to  between  the 
Pleiades  and  Ilyadcti.  R. — Very  swift. 

6.  10  47    From  north  of  CaptiUa  to  middle  of  Ursa 
,  Major  towards  the  horiaon*  D.— Very  brilliaut.  Train. 

f  7.   10  55   From  beloir  PoUox between  7  and  |Oem.  to 

a  Orionb.  R. — ^Very  briUimt  witb  iftodid  bine  train* 
?  8.   11   5  TVom  about  three  degrees  belour  Follnx  to- 

wards  the  horizon*  D. — Very  short. 
?  9.   1127   From  north  of  CVipeUa  to  middle  of  Ursa  Ma* 

jor*  D. — Faint. 
10.    11  SO   From  ^Aungss  towards  Ursa  Miyor*  D. — 

Small. 

11*    11  44    From  a  little  below    Canis  Minoris  towards 

E.  inclined  to  horizon.  D. — Small. 
?  12.    11  50    Across Canis  Majoris  towards  the  south.  R. 

13.  11  54    From  Castor  and  Pollux  acrofis  Aldebarau. 
R. — Very  swift,  shght  train. 

14.  1159    Between  Capelln  and  yt^  Aurigas  towards  N. 
little  E.  of  zenith.  R. —  l^i  iL^iit. 

15.  12  17    Mulway  bciuccii  Leo  and  Ursa  Major  to- 
\v:li(U  iiorih.  i). — Small,  long. 

16.  12  22    Between  the  feet  of  Ursa  Major  towards 
Virgo.  D. — SmaU* 

17*   IS  S4   North  of  Leo  towards  the  north.  D. — SmalL 

18.  18  S8   Between  a  and  7  Leoms  towards  Vxtgp*  D, 
—Small. 

19.  13  84  From  e  past  7  Gominonim  towards  Sinus. 
D^Small. 

IS  40  Bright  light  horinm  N£.  D* 

•  GomnaBicated  by  the  Author. 
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No,      Tim,  Dbveiioit, 

SO.   12  45   From  X  and  /i  Urse  Majoris  pa$t  v  and  | 
U.  M.  to  tail  of  Leo.  D.— SmalL 

21.  12  £4  Between    Canis  Miyoria  and  k  Ononis  to- 
wards south.  R, 

22.  12  57    Across  ^  Leporis  to  west.  R. 

23.  13    5    From  Canis  Minor  to  Cancer.  D.~  Small. 

24.  13  13    From  Cancer  to  Caput  Hydra;.  D.— Small. 

25.  13  26    From  Leo  Minor  to  y  Lconis.  R. — Small* 

26.  l.i  '28    I'rom  %  to     Ursai  Majoris.  D. 

27.  1  s  29    From  7  to  between  i  and  (X  and  /a)  Ursse 

Majnris.  R. 

28.  i  3  :i7    From  c  to  7  UrscT  Majoris.  D. 

•j-  29.    13  54    From  v  Ursa?  Majoris  to  a>  Canes  Venatici. 
D. — Brilliant.  Train  some  seconds. 
30.    14    3    From  t  Li  iifi  Majoris  pubt  J  \jy  iiurtii  of  these 

stars.  D. — Small. 
SK   14  7  From  Leo  towards  Procyon  between  Cancer 

and  Caput  Hydras.  R.— Small.  « 
52.   14  14  From  Caput  Leonis  across  Cancer  to  ^Cimts 
Minoris.  R.~BTight,  very  swift. 
•   SS»   14  17  From  22  Monocerotis  to  7  Geminorum.  R. 
.  ^Small. 

84.   14  25   In  Leo  Minor  towards  the  horisson.  D. — Very 
small. 

35.  14  26    From  t  to  7  UrsiB  Majoris.  D. — Small. 

14  2R    Splendid  Aurora  Borealis.  Streamers* 
greenish,  summits  deep  red,  lQ  Draconis. 

36.  1 4  3G    From  v  Ursae  Majoris  between  a  Canes  Ve- 
natici nnd  8  Leon  is.  D, 

S7.    14  44    To  the  north  of  Leo  from  ^  to  o.  D. — Bn^lit. 

38.  15    1    Between  Draco  and  taii  ol*  Ursse  Majorib  to- 
wards horizon.  D. —  Small, 

15    4    Second  coloured  Aurora. 

39.  15    5   From  $  to  Cor  Hydne.  D. 

40.  15  5  Small  one  at  right  angles  to  above  Caput 
Hjdr«.  R. 

41.  15  21   From  fi  and  7  Ursse  Minoris  to  i  Draoonis. 
D. — ^Irregular,  partly  extinguished. 

42.  15  32   Between  a  Canes  Venatid  and  Coma  Bere- 
nices towards  Bootes.  D. 

43.  15  44    From  7  past  e  to  f  Ursae  Majoris.  D. — Swift. 

44.  15  51    From  ^  past  v  Ursse  Majoris  to  o  Leonis.  D. 
^Bright. 

16  0   Third  coloured  Aurora. 
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45.  16   S   CotisideTably  below  Draco  between  it  and 
Bootes  N.E.  D.-<Verj  brilliapt 

46.  16  18   From  between  a  Canes  Venatici  and  Coma 
Berenices  towards  Bootes.  D. — Swid  ?  small  train. 

47.  16  18   From  o  past     and  y  Draconis.  R,---Path 
curved. 

48.  16  24   From  Leo  Minor  to  Coma  Berenices.  D. 

—Small. 

49.  16  43  From  rf  Ursae  Majoris  to  Caput  Draconis.  D. 
SO*   16  59    From  below  the  moou  towards  the  horizon. 

B.— Bright. 

51.    17    8    From  l)etween  a  C:mc^  Venatici  and  Coma 

Berenices  to  ArcLuru??.  D.— l)i  iL;lit,  swift. 
55?.    17  U    Past  rj  Bootes  towards  the  lionzon,  D, — 

Small. 

58.    17  14    From  0  to  f3  Bouics.  D.— Small. 
,*  54.    17  25    From  Coma  Berenices  to  7  Bootes.  D. — 

'  SmaU. 

The  fs  prefixed  indicate  the  two  most  brilliant  of  the 

shooting  stars  observed. 

I  am  not  certain  which  cf  the  two  45  and  46  left  the  small 
train ;  it  was  observed  witli  one  of  them. 
I  At  the  commencement  of  rlic  (>l)servations  the  rucieors  ap- 

])eared  to  emanate  from,  01  approached  to,  n  line  drawn 
through  Castor  and  Polhix  ;  as  the  night  ativaiiced  and  Ge- 
mini upjiroached  the  meridian,  this  line  was  frecjuentiy  crossed; 
still  a  iiiic  parallel  to  it  might  be  rtgaidctl  as  the  axla  which 
the  meteors  either  emanated  from  or  approached  to,  until 
they  becoming  more  widely  difiiised  over  the  eastern  hemi- 
spberoi  and  their  directiom  more  ▼ari«d»  facfa  an  axis  ceased 
to  be  recognised. 

As  the  observer  commanded  only  the  eastern  quarter  of  tlie 
heavens  from  north  to  soatb,  an  inspection  of  the  following 
table,  in  which  the  meteors  are  arranged  according  to  the 
constellations  in  or  near  which  they  appearedy  w3l  show 
where  they  were  most  numerous  in  that  quarteri  namely,  a 
little  north  of  easL  The  constellations  in  the  second  column 
were  within  view  of  the  observer  during  the  night,  while  they 
were  above  the  horizon.  The  whole  of  the  constellations  in 
the  table  are  arranged  (as  lu m  ly  as  possible  for  this  method) 
according  to  tlieir  relative  situaUons  in  the  heavens. 
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X.  On  ike  VdUaic  Potarizaiim  ^  cetiain  SoUd  and  Moid 
Substances.  By  JV^Sch<bnb£IN. 

To  the  Editors  of  the  Philosophical  Magazine  and  JuuruaL 
Gentlemen, 

T  READ  a  paper  containinf^  an  account  of  the  resnlts  of 
my  researches  on  the  voltaic  polarization  of  solid  am!  fluid 
bodies,  before  tlie  scientific  meetings  which  took  place  ac 
BAle  and  Fribourg,  some  montiis  w^o. 

This  memoir,  I  think,  will  soon  be  published  in  the 
Biblioth.  Univ.  and  in  Poir'n  ndorfl's  Annalen*  and  the  sci- 
entire  public  ilicreb}^  dial  led  to  appreciate  the  facts  re- 
lated in  it.  The  sort  oi  iiivestigatious  alludeil  to  couki  not 
but  lead  me  to  make  numerous  experiments  similar  to  those 
which  were  mentioned  the  other  day  in  the  French  Academy, 
as  performed  by  MM.  MaUeocd  *  and  Pelder»  of  which  I  have 
however,  up  to  this  present  moment  but  a  very  imperfect 
Imowledg^e.  Having  from  want  of  time  not  yet  been  able  to 
draw  up  a  regular  paper  on  the  results  of  my  most  recent 
voltaic  researches,  and  thinking  them  not  quite  void  of  sci- 
entific interest,  I  beg  the  favour  of  your  giving  in  the  forth- 
coming Number  of  your  widely  circulated  Journal  a  place  to 
the  general  statements,  the  tenor  of  which  is  as  follows : 

1.  A  platina  wire  polarii^ed  tidier  in  the  positive  or  nega- 
tive wa}'  loses  its  peculiar  condition  by  being  heated  red-hot. 
(I  call  positively  polarized  a  wire  which  has  acted  for  some 
time  tlie  pan  oi  the  u^ative  electrode  in  water  sliglitly  acidu- 
lated by  sulphuric  aciof ;  and  I  term  negatively  polarized  a 
wire  whicli  bos  in  the  same  liquid  performed  the  function  of 
the  positive  electrode.) 

2.  A  platina  wire  positively  polarized  luacs  its  peculiar  con- 
dition by  being  plunged  only  lor  a  single  moment  into  an  at- 
mosphere of  chlorine. 

3*  A  platina  wire  positively  polarized  loses  likewise  its 
electromotive  power  by  being  placed  in  an  atmosphere  of 
oxygen;  but  in  order  to  destroy  entirely  the  polarity  of  the 
wure,  it  is  necessary  that  it  should  remain  for  some  seconds 
in  the  gas  mentioned. 

4.  A  platina  wire  nej^tively  polarised  loses  its  peculiar 
condition  by  being  put  mto  an  atmosphere  of  hydrogen,  but 
in  order  to  obtain  tills  effect,  it  is  required  that  the  wire  in 
question  should  remain  for  some  seconds  in  the  gas. 

5.  A  platina  vvire  polari/ed  either  negatively  or  positively 
is  not  sensibly  afiiscted  by  bein^  placed  iu  an  atmosphere  of 

*  See  p.  469  of  our  last  number  and  volume. — ^Eoit. 
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c«ri)onic  acid  or  in  one  of  any  other  gas  which  does  not  che- 
micdly  act  either  upon  hydrogen  or  oxygen. 

6.  A  platfam  wfare  (in  its  natural  state)  assnmes  In  every 
reipect  the  condition  and  ▼oltaic  bearinga  of  a  positively  po- 
larized  wire  by  being  phmged  only  for  a  few  seconds  into  an 
atmosphere  of  hydrogen. 

^  7.  Gold  and  silver  are  not  sensibly  affected  under  the  same 

circumstances. 

8.  A  platina  wire  does  not  acquire  any  d^pree  of  electro* 

motive  power  by  being  put  into  oxygen  gas :  the  metal  re- 
mains in  its  natural  state.  Neither  is  any  degree  of  such 
power  acquired  by  gold  or  silver  under  the  same  circum- 
stances. 

9.  Platina,  gold,  and  silver,  by  being  placed  only  for  a  few 
seconds  in  an  atmosphere  of  chlorine,  assume  the  voltaic  state 
of  a  negatively  polarized  wire. 

10.  Water  sligluly  acidulated  with  sulphuric  acid  and 
holding  some  hydrogen  dissolved,  bears  to  acidulated  water 
containing  no  hydrogen  tlie  same  voltaic  relation  that  zinc 
does  to  copper ;  provided,  however,  both  fluids  be  separated 
from  each  other  by  a  membrane^  and  connected  with  ttie  gal- 
vanometer by  means  oi  pladna  wires.  If  for  the  ktter  pur- 
pose (that  IS  to  say*  for  connecting  the  fluids  with  the  galva- 
nometer) gold  or  silver  wires  are  made  use  of,  the  said  fluids 
do  not  excite  the  least  current. 

11.  Two  fluids,  one  being  acidulated  water  containing  some 
oxygen  dissolved,  the  other  being  likewise  acidulated  water  con- 
taining no  oxygen,  appear  to  be  in  a  voltaic  point  of  view 
perfectly  indifferent  to  cacli  other,  whether  they  are  con-w 
nected  with  the  galvanometer  by  platina,  silver,  or  gold  wires 

12.  Water  slii^litly  acidulated  with  sulphuric  acid  and 
holding  some  chlorine  dissolved,  bears  to  acidulated  water  not 
containing  any  chlorine  the  same  voltaic  relation  that  copper 
bears  to  zinc.  In  other  terms,  the  iormer  fluid  acts  under  cer- 
tain circumstances  the  electromotive  part  of  the  peroxides  of 
silver,  lead,  &c. 

13.  The  aqueous  solution  of  hydrogen  mentioned  in  §  10, 
loses  Its  property  to  excite  a  current  by  bein^  mixed  wilJi 
a  certain  quantity  of  an  aqoeous  solution  of  imlorine;  and, 
vice  ver$df  the  latter  fluid  loses  its  electromotive  power  men- 
tioned in  the  $  18  by  being  mixed  with  a  sufficient  quantity 
of  hydrogen  dissolved  in  water. 

14.  Muriatic  acid  positively  polarized  loses  its  peculiar  vol- 
taic condition  by  being  mixed  with  some  chlorine,  and  the 
same  acid  being  negatively  polarized  loses  its  polarity  by  be- 
ing treated  with  some  hydrogen.   From  the  fiu^ts  stated,  and 
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othars  which  are  mentioned  in  the  memoir  above  alluded  to, 
a  great  oamber  <^  nther  important  infereooes  might  be 
drawn;  bat  having  for  the  preaent  no  leisure  time  to  do  so, 
I  am  obliged  to  confine  myself  to  stating  those  which  follow: 

a.  The  secondary  currents  produced  both  by  polar  wires, 
electrolytic  fluids,  and  secondary  piles,  are  due  to  cliemical 
action,  i.  e.  (in  the  cases  mentioned)  to  the  union  of  oxygen 
with  hydrogen,  or  io  that  of  chlorine  with  hydrogen ;  and  not, 
as  M.  Peltier  seems  to  think,  to  the  mere  act  of  the  solution 
in  water  of  the  gases  mentioned. 

b.  The  chemical  combination  of  oxytren  nnd  hydroscn  in 
acidulated  (or  common)  water  is  hrdiiLdit  about  by  tlie  pre- 
sence of  platina  in  tlie  same  manner  tiiat  metal  determines 
the  chemical  union  of  gaseous  oxygen  and  hydrogen. 

c.  The  current  proihiced  by  a  platina  wire  lieinn-  sur- 
rounded by  a  film  of  cldorine,  or  by  water  holding  clilorine 
in  sohitiui),  is  not  dependeiiL  on  the  action  of  the  latter  body 
upon  pluuna,  but  un  liic  action  of  chlorine  upon  the  hydrogen 
ol'  water. 

(L  Electrolvtic  bodies  do  not  sofier  even  the  weakest  cur* 
rent  to|Mi8S  through  them  without  undergoing  decomposition* 
(This  mference  is  drawn  from  the  £ict  ascertained  by  me 
some  time  ago,  that  platina  wires  acting  as  electrodes  in  mu- 
riatic acid  are  polarized  by  a  current  so  weak  as  not  to  be 
able  to  electrolyze  even  iodide  of  potassium). 

c.  The  most  deh'cate  test  to  ascertain  that  electrolyzation 
has  taken  place,  is  the  polarized  state  of  the  electrodes. 

I  cannot  close  my  letter,  Gentlemen,  without  taking  the 
liberty  to  point  out  to  you  the  beautiful,  and,  as  it  seems  to  me, 
most  conclusive  evidence  in  favour  of  the  correctness  of  the 
chemical  theory  of  galvanism,  now  so  nuich  contested,  which 
is  afforded  by  the  tact  stated  in  ^  10.  If  the  mere  contact 
of  tfie  two  different  fluids  lULiuioiifd  there  were  the  real  cause 
ot  the  current  oblamed,  iL  is  obvious  that  ihe  same  current 
ought  to  be  produced  whether  the  lluid  be  connected  with 
the  galvanometer  by  means  of  gold,  or  if  they  be  connected 
with  the  instrument  by  that  of  platina  wires ;  but  the  result 
being  determined  by  the  nature  of  the  connecting  wires,  and 
platina  being  known  to  favour  the  union  of  hy^drogen  and 
oxygen,  whilst  gold  and  silver  do  not  possess  in  any  sensible 
degree  that  property,  we  are  entiUed  to  assert  that  the  current 
in  question  is  caused  by  the  combination  of  hydrogen  with  (the) 
oxygen  (contained  dissolved  in  water)  and  not  by  contact. 

I  am.  Gentlemen,  yours,  &c. 

BUe,  Dee.  1838.  C.  F.  SCHOHBBIN. 
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XI.  On  the  Formula  representing  Chabasie,  in  a  Letter  to 
Professor  JohnsUxk   Btf     FuiLUPSy  F.RSS^  JU^K 

Mt 

'T^O  your  paper,  contaioed  in  the  last  Number  of  this  Journal, 
^  **Otk  some  ammrent  exceptions  to  the  law,  that  like  cry- 
stalline fonns  inaicaCe  like  chemical  formulie,"  yon  have  ap- 
pended this  note:  Mr.  Phillips  will  look  at  the  formula 
for  chabasie  given  in  the  tables  his  difficulty  about  the  mu- 
tual replacement  of  potash  and  soda  wiU  'or  oi^hi  to  dis- 
appear." 

Before  howerer  doubts  can  cease  to  exist,  clear  gronpds 
must  be  stated  for  their  removal ;  allow  me  therefore  to  direct 
your  attention  to  the  very  different  statements  which  yOtt 
have  made  at  various  and  not  very  distant  periods,  respecting 

the  composition  of  chabasie. 

In  the  London  and  Edinburgh  Philosopliital  Magazine, 
vol.  ix.  p.  168,  you  observe  that  "chemists  have  recognised 
two  varieties  of  chabasie ;  one  from  Aussig  in  Boliemia,  and 
from  Fassa,  analysed  by  H()l]man,  and  from  Faroe  analyseil 
by  Arfvredsonj  represented  by  the  tormuio, 

N  ls«+  3AS«+  6Aq, 

kJ 

and  another  from  Nova  Scotia^  analysed  by  Hoffinan,  from 
Gnstaliiberg,  by  Berzdios,  atul  from  Kilmacolm,  by  Mr. 
Conndl,  represented  by  the  formula, 

N  ^8^+ 9AS*-f  «Aq." 

As  chemical  formulae  the  above  have  no  meaning;  the  latter, 
I  presume,  was  intended  to  include  the  mincralogical  formula 
of  lime  chabasie,  as  given  by  Berzelius,  Nourrau  Sj/sfeme  dc  Mi- 
neralngic  (p.  219),  C5^  +  ^5  AS^-\-6Aq,  But  yoii  have  omitted 
to  adopt  a  necessary  precaution  in  employing  mineralogical 
formula?;  for  HerzeHus  says,  "pour  eviter  loute  espece  de 
confusion,  (jiii  pourrait  provenir  des  deux  sortes  de  formules, 
je  raartjuerai  les  mincralogiques  en  caracteres  italiques.** 

In  the  Report  of  the  feritish  Association,  vol.  vi.  p.  176, 
you  have  thus  reprei>entcd 

«  Chabasie        I  Si'  +  SAlS«  +  18H." 

In  the  above  formula,  owing,  as  I  suppose,  to  the  slipping 
of  one  of  the  marks  representing  an  equivalent  oi  oxygen. 

Digitized  by 


iioU  by  Prqftssor  J.  J.  Silvester.         *  i7 

alummium  Icx)ks  like  a  binoxide  and  silicium  a  qaadroxkle. 
I  belie?e  thai  three  of  the  dots  were  lotended  for  the  Al,  and 
three  for  the  Si ;  If  I  am  wrong  yoa  will  be  good  enough  to 
settle  this  jMMjU*. 

Lasdyy  in  the  London  and  Edinb.  Phil.  Meg.  for  Decem- 
ber, joo  have  given  at  the  Ibraiuk  for 

Can 

«  Chabasie  W  I  Si*  4-  3  Al  fcii*  +  10  H." 

k«  J 

Now  mark  the  di^rences  of  these  formulae :  in  the  two 
first  we  find  6  atoms  of  waiter^  in  the  third  18,  and  the  fourth 

10  atoms.  Al  intended  in  the  third  iorinula  means  teroxide  ui 

alominiuni}  but  I  imagine  it  ought  to  have  been  AXf  a  sesqui- 
Oixid^  as  in  the  fourth  formula*. 

Yon  will  greatly  diminish  the  difficulties  which  yon  have 
thns  created  oy  favouring  me  with  the  following  statements : 

The  weight  of  the  atom  of  lime,  potash,  soda,  aluminium, 

alumina,  silicium,  silica,  and  water,  the  symbol  of  each,  the 
number  of  atoms  of  j^ach  contained  in  chabasie,  nnd  the  niode 
in  which  yuu  consider  that  the  various  silicates  which  chiilKisie 
contains  are  constituted^  with  their  atomic  weight^i  tuid 
symbols. 

When  you  have  complied  widi  the  above  request,  I  wiii 
endeavour  to  see  what  I  might  ',  but  nt  present,  with  data  to  be 
collected  from  lour  dihcoidaiit  formula',  I  see  nothing  but 
confusion.  I  remain, 

My  dear  Johnston,  yonrs  iaithfully, 
LoDilon,  Dec.  12, 18.18,  R.  Phillips. 


XT  I.  Note  hj  Professor  3,  J.  Sylvester  on  his  former  Paper 
inserled  in  the  London  and  Edinburgh  FhHosophical  Ma- 
gazine/or  Lkcemlter^  1838. 

Uiufvniljr  College,  London,  Dec.  13, 1888. 

T  HAVE  to  apologize  for  calling  original''  (in  the  last 
'  Number  of  the  Magazine)  tlie  theorem  of  numbers  which  I 
termed  "a  pendent  to  riorner's  theorem.'*  This  Mr.  Ivory 
has  done  me  the  honour  to  infonn  me  may  be  found  in  Gauss^ 
JDisquisitiottes  jtrithmtk^^  page  76*  As  Homer^s  extension 

*  As  evincing  the  dtent  to  which  an  accident  (against  which  no  care  of 
the  {printer  can  alwsjra  snfficiently  guard)  may  occur  in  tbU  mode  of  f^in* 
boBsing  oxygen,  I  may  mention  that  in  mtproof  of  this  communication,  the 
thfee  dots  tntc&ded  ktrtkatM^kad  litrqpaded  to  tkm  pwnoM  word. 
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of  Fermaf  fl  theorem  suggested  this  extension  of  Sir  John  Wil- 
son's to  me,  so  I  concluded  that  had  this  extension  of  Wilson's 
been  known  to  the  world  it  woold  naturally  have  suggested  his 
to  Horner.  No  acknowledgement  of  this  kind  having  been 
made,  I  took  it  for  granted  that  the  theorem  I  gave  was  new. 
Undoubtedly  had  Mr,  Homer  been  awnre  of  Gauss's  theorem 
he  would  have  made  mention  of  it.  My  acnuaintance  with 
Gauss*s  principle  has  not  been  derived  from  the  study  of  his 
works,  but  from  a  casual  statement  of  it  in  an  English  work, 
Dynamicsy''  by  Mr.  Earushawy  of  St.  John's  College,  Cam- 
bridge. 

XIIL  Proceedings  qf  Learned  Societies* 

GEOLOGICAL  SOClLi  Y. 

Nov.  7,  1S3S. — A  paper  was  firs^t  read,  On  some  FophII  lleimuns 
of  Paiu  oUicrium.Anoplotherium,  and  Chseropotamus,  from  the  fresh- 
water beds  of  the  Isle  of  Wight,  by  Richard  Owen,  Esq.,  F.G.S., 
Hunterian  Professor  in  tiie  Royal  College  of  Surgeons. 

Some  years  previous  to  1825,  Mr.  'fhomas  Allan,  of  Edinbuigfa» 
found  in  the  freshwater  beds  at  Binstead  in  the  Isle  of  Wight,  a  tooth 
which  wn<?  siib?eqnently  determined  by  Mr.  Pentland,  tn  fio  ;i  molar 
of  the  Anoplotherivm  commune'*';  and  in  1830,  Mr.  Pratt  found  in 
the  hiune  quarries  teetli  of  one  speeies  of  .Anoplotlierium  and  of  two 
.species  of  Piila-'otherium  |  ;  and  thusi  the  freiihwater  strata  of  the 
HampahiFe  baun  weie  ptoved  to  coatnu  remauis  of  sonie  of  the  Fa- 
cbydeimata  which  had  been  discovered  In  the  gypsum  quarries  of 
Montnufftre. 

The  specimens  deseribed  by  Mr.  Owen  in  this  paper  were  col- 
lected by  tlie  Hev.  W.  Darwin  Fox,  at  Binstead  and  Scaficld ;  and 
being  numerous  and  well  jneserved  they  have  enabled  tlie  author  to 
establish  a  still  greater  jigreement  in  the  remains  of  the  two  locali- 
ties. Of  the  genus  PalmUherium,  liie  collection  contained  teeth 
and  bones  of  P.  mediim,  P.  ertutitm,  P.  atrium  f  and  P.  fnmi9 ; 
and  of  the  genus  Anoplotherium,  teeth  of  A.  commune  and  A,  seam- 
darium. 

The  mn«t  important  specimen,  however,  in  the  coll  -tion  if  n  right 
ramus  of  the  lower  jaw  of  the  Chaeropotamus,  wantini::  only  one  false 
molar,  a  small  portion  of  the  symphysisi  and  the  top  of  the  coronoid 
process. 

Hub  genus  was  established  by  Guner  ham  an  imperfect  fragment 
of  the  base  of  the  skull,  widi  mx  molar  teeth  on  each  side,  and  a 
small  portion  of  a  ramus  of  the  lower  jaw  with  the  canine }  and  two 
spurious  molnr?.  He  nevertheless  proved  from  the  form  of  tlie  teeth, 
the  f^lenoid  cavity,  and  tlic  zvi^omatic  arehes,  that  tlie  animal  l)e- 
longt'd  to  the  Puehydcrmata  and  wa.^  most  nearly  allied  to  the  Pec- 

•  See  a  paper  by  Dr.  Buckland,  .Vnnals  Phil.  Xcw  Series*  YoLz.pi*d60* 
t  Geological  Trauaaotionsj  bec,&er««  voL  iii.  p.  451. 
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can.  In  some  points,  however,  in  ^vlilch  thcpc  rcmaias  deviate  from 
the  Peccari,  they  were  bliown  by  Mr.  Owen  to  iudicate  au  approach 
to  tl»  ctimvonos  type,  and  IUS  cflbitf  he  ibowttd  it  tedier  ezhi- 
iMted  in  tka  speoiiBtn  fband  by  lifr.  Fbiip  ni  the  pvoloogalkn  back- 
ward of  the  angple  of  the  jaw,  a  character  which  in  the  cihM  Mam* 
mtilia  has  hitherto  been  found  almost  exclusively  in  the  carnivorous 
order,  and  certainly  in  no  PachvderrTiatous  or  other  imiriilate  pperles 
of  Alammal.  In  the  jaw  ivmu  tii  ■  Isle  of  Wight  the  ant^le  more 
compr^ed  uud  deeper  tluui  lu  the  bear,  dog,  or  cat  tribe ;  and  it  i& 
not  bent  inwerdein  die  way  which  pecoUariy  distingoishee  tiie  leer- 
Bupial  jawe,  and  wbieih  so  neetly  eharacterbes  tiie  Stoneefidd  mem- 
miferous  renunnv.  The  condyloid  process  in  the  ChMropotamne  is 
raised  higher  above  the  an^e  of  the  jaw  than  in  the  true  Camivora; 
and  it  is  less  convex  than  in  the  ho^  or  peccari ;  and  the  coronoid 
process  is  more  develojjcd  than  in  the  peccari.  In  the  wavy  out- 
line of  the  inferior  border  of  the  lower  jaw,  and  in  the  teeth,  which 
are  well  developed  in  the  jaw  described  by  Mr.  Owen,  a  close  le- 
semblanee  is  di^^played  in  the  OuBropoteaiiis  to  the  peeoeri.  Hie 
jaw  eontsins  three  true  tnberculated  molsn  and  three  corneal  Ihlse 
molars  M'ith  double  fangs,  which  molars  are  relatively  larger  than 
in  cxistinir  Suida?,  and  an  anterior  tooth,  which  Cuvicr  in  the  Paris 
basin  specimen^  considered  to  be  a  canuie,  l)ut  which  is  situated 
closer  to  tlie  syuiphysis  of  the  jnw  than  in  any  of  the  Suidre. 

Mr.  Owen  then  obbcrvcd,  that  the  occasional  canine  propensities 
of  the  eommon  hog  aiewcdl  known;  and  Uiat  they  conraepondwilli 
the  eiganization  ol  the  genns  whieh  offers  the  neaiest  rescmblsnee 
among  the  existing  Pachydennata  to  the  canivorous  type  of  struc- 
ture. In  the  extinct  Chaeropotamus  we  have  evidently  another  of 
those  beautiful  examples  in  Palaeontology  of  links  tending  to  com- 
plete a  chain  of  affinities  which  the  revolution*  of  tlie  earth's  sur« 
face  hdJi  interrupted,  and  for  a  time  concealed  iruiii  our  view.  It  is 
intereBting  also  to  perceive  that  the  living  sub-genus  of  Ihe  hog-tribe 
whieh  most  ressmUes  tiie  C3iaBropolamns  shoidd  be  ccmtned  to  the 
South  American  continent,  where  the  Tapir,  tiie  neaiest  living  ansi- 
logae  of  the  Anoplotherian  and  fSlgotherian  assocaates  of  the  CSus* 
ropotamns,  now  exists. 

The  author  tiica  offered  some  remarks  on  a  jaw  discovered  by 
Mr.  Pratt  in  the  Binstead  quarries  in  1830,  and  considered  by  hiui 
to  be  allied  to  the  genus  Moschus*.  On  comparing  the  jaw  with 
the  eonesponding  part  of  the  Jfosdhv  swieAt/sms,  whifih  it  xeseaiF 
bles  in  size,  Ibfr.  Owen  has  found  that  in  the  fossil  the  gnndsn  are 
rektively  broader,  that  the  last  molar  has  the  third  or  posterior  tu- 
bercle divided  by  a  longitudinal  fissure,  that  the  grinding  surface  is 
less  oblique,  and  that  tin'  coronoid  process  differs  from  that  of  the 
Moschus  and  other  ruminants,  but  sboi^fy  bespeaks  an  aihnity  with 
the  Pacliydciiaata. 

Among  the  genera  of  tiie  badn  estaUkhed  by  Cnvier,  tiie 
Diehobone  exhibils  ehaiacters  whieh  eooneot  the  Pschydermata  with 

•  Geological  1  laii'iactions,  Sco.  Scr.  vol.  ili.  p.  151. 
J^m,  Mag.  S,  3.  VoL  14.  No.  8j,  Jan.  183^.  E 
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the  Ruminantia,  and  thn?  e!!:hibits  another  of  thn^c  rTtraonlinary 
imiooii  of  champters  Mliu.h  iu  existing  mainni;iliii  l^lonii;  to  distinct 
orders.  In  tiit  Dichubune  the  posterior  niularo  begin  to  exhibit  a 
double  senes  of  cu&jp«,  of  which  the  external  present  the  crescentic 
fom, «o tint ^ toath d  OaJNcMmm  nnHiMiiBl^t bt ndfliiMi 
Ibr  iimm  of  tm  BmnlniJUiii.  la  tba  lower  jaw  of  tin  Didiobime 
tin  antepenultimnta  and  tin  pmultimutc  grinders  have  two  pubr*  of 
cusps,  and  lai*t  grinder  three  pairs,  of  which  the  j^osterior  are  small 
iniri  almost  Mended  together*  ao  that  when  worn  down  they  appear 
single. 

Iu  ihis  respect,  as  well  as  in  the  form  of  the  ascending  ramus  of 
the  lower  jaw,  Catier  ftitakin  tin  Onemwa  Fonilii,  thst  tho  DIoImk 
IniBO  '*  prodigiously  refemUes"  the  fomg  Miiak  Door. 

Now  with  respect  to  Mr.  FpUlfe  epodflMii*  Prolbieor  Owen  ob* 
terved,  there  is  undoubtedly  a  close  resemblance  to  the  Musk  Deer, 
but  the  differences  are  sufficiently  nrreat  to  forbid  its  being  plHce<l 
among  the  iiuminantia,  while  there  is  a  still  nearer  resemblance  be- 
tween it  and  the  genus  Dichobuue.  The  Isle  of  Wight  specimen  being 
•OOiewhat  larger  than  the  D.  Itporhuim,  and  the  ascending  ramus 
diffininglAfoim  end  apnroeohhig  tint  of  tin  true  Amplotiiern*  Mr. 
Owen  considem  tint  H  mdioates  %  mw  apoeioe*  which  until  the  form 
of  the  anterior  molars  and  tndiort  are  known,  may  be  referred  to  the 
genus  Dichobune,  under  the  name  of  Dirhnht/ne  rervin^tm. 

A  memoir  on  the  drift  from  the  chalk  and  gtratii  l>elow  the  chalk 
in  the  counties  of  Norfolk,  Suffolk,  Eg^ex,  C'ainbrid^'c,  Huntingdon, 
Bedford,  Hertford,  and  Middlesex,  by  James  Mitchell,  Esq.,  LL.U., 
F»C}.8»y  WM  tinn  md* 

Tin  drift  whMi  n  to  tKteasmsly  diftiibatod  0^ 
ties,  consists  chiefly  of  edff  bhu  ead  yellow  day,  varymg  from  4  feet 
to  nbn^  e  70  In  thickness ;  and  it  contains  masses  and  smnll  fragments 
€>i  cl;  Ik,  chalk  flints,  prim iin,',  secondary  and  nthr  r  rocks,  andfo««il« 
froiu  nearly  every  scconduiy  formation  in  Kii  jl  nitL  In  some  local- 
ities the  clay  forms  the  mass  of  the  drill,  but  in  others  it  contains 
or  leeli  on  Mt  at  mad  tnd  gravel ;  and  it  k  oAm  overitid  by  a 
doponfe,  owweiomHy  emodiDg  90  ImI  thkk»  of  iwd*  gnKvel»  ud 
ohelk  flints. 

Tlie  principal  locality  in  Norfolk,  mentioned  by  the  author,  is 
Cromer,  the  cliffs  nrnr  M-hicli  vnry  in  height  from  100  to  loO  feet; 
the  lower  half  rnnsigtiiig  of  blue  clay  charged  with  maj*scs  and  Irag- 
niunts  of  chalk,  uusdtered  chalk  flints,  and  secondary  and  primary 
focke  s  end  the  upper  hadf  of  sand  and  gravel,  capped  by  2  feet  of 
Inrraf^nooB  send,  in  tome  pbujee  Idaolu  The  eunt  geneml  deacrip> 
tion.  it  is  stated,  will  Apply  to  the  cHffii  liar  IS  nfleo  east  and  weet 
of  Cromer  ;  but  they  occasionally  j^resent  most  extraordinary  con- 
tortlfiTis  of"  the  Indf^.  The  other  localities  in  Norfolk,  alluded  to 
by  till'  autiior,  are  in  the  parishes  of  Pulham  M.  M;irv  MrMr<lalen, 
Puiiiam  St.  Mary  the  Virgin ;  and  a  pit  one  miie  trom  Harie«ton 
towards  Diss,  where  4  feet  of  blue  clay,  abounding  with  chalk  peb* 
Use,  are  omitid  by  2  feet  end  underlaid  by  10  feet  of  gravel  end 
flinti :  the         aleo  itetet.  tint  the  dav  with  ehalk  fwibbiiBit  ez* 
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tends  between  Harleston  and  Di?«,  the  hitter  toxm  and  North  Lop- 
ham,  iind  till  Tire  to  Norwich,  Dereham,  and  Swaffhara.  In  Suffolk 
it  was  exaiiuiitHi  by  him  at  LowestofF,  particnlnrlv  in  tlie  clitt  on 
the  north  side  uf  t^ie  town,  where  he  obtaiueci  liic  loiiowing  secdon: 

Covered  slope   15  feet. 

Black  aaad.  ,   1  — 

Red  and  yellow  .«and   15  — 

Blue  clay,  with  iraginents  of  chalk,  chalk  iliuts,  ]  ,^ 

oolite,  and  lias   j 

Red  and  yellow  sand.   2  — 

Covered  slope  ,   20  — 

65 

In  the  sea  cliff  a  quarter  of  a  mile  north  of  Soutliirold»iD  Suffolk,  the 
clay  contains  a  hed  of  ?and  two  feet  thiclc ;  in  the  same  connty  he  like- 
wii^e  noticed  it  near  \Voodl)rida;c,  l)ctween  Wrentham  and  Wanirford, 
and  near  tiie  road  from  Wangford  to  Sonthwold.  llie  l(;ealitie.s  in 
JBssex  mentioned  by  the  autiiur  are  Alaldun,  Kelvedon,  iiruintree, 
OMe  HeiidinghaiD  near  Halstead*  NaTSstoek,  Mid  Upaainster ;  in 
Cambridgeshire,  El^  and  between  Caxtoo  and  AningCott ;  mHttnting* 
donshire,  the  distncts  between  Huntin^on  and  Peter!)()rou^h  and 
Huntlni^'don  and  Caxton ;  in  Bedfordshire,  Castle  Hill,  6  miles  east 
of  Bedford  ;  in  Buckingham«-hire,  the  line  of  the  T/OTMlon  and  Bir- 
mingham railway,  near  Fenny  Stratl'ord  and  Leiglilon  Bnzzard, 
where  it  rc.«ts  on  the  lower  greensand,  and  is  overlaid  by  gravel 
containing  rounded  fragmentB  of  ferruginous  aandstone ;  in  Middle- 
sex (he  oaljr  localities  mentioned  are  Rnefaley  and  Mosw^  Hill;  in 
Hertfordshire  the  clay  was  not  noticed  by  tlie  antfaor,  thoogh  tiie 
gravel  abounds  with  fragments  of  secondary  and  other  formations. 

A  description  i«  thcTi  friven  of  the  transported  rocksi  either  indorsed 
in  the  clay  or  accumulated  m  beds  of  gravel.  They  con^^ist  of  bnrd 
and  soft  chalk,  flints?,  oolite,  combrash,  lias,  santlstones,  mountain 
linMStone,  mica  slate,  trap,  granite,  syenite,  porphyry,  6^0.  The 
principal  Inealilies  mentioned  are  the  Stags  Inn  near  Dim,  the  Hdyw 
wen  and  WitUnj^uun  nsar  Norwich,  fialUngdoa  Hill  near  Sadbaiys 
between  Peterboraitgh  and  Huntingdon  and  thence  to  Caxton,  also 
between  that  jjIrcc  and  Arrin^on ;  in  Hertfordshire  these  accumu- 
lations are  saifl  to  abound  around  Buntini^ford,  Hare  Street-.  Puck- 
eridge,  Much  Irladdam,  and  Netvnham  near  Baldock  :  a  few  specnneus 
occur  around  Hertford  and  at  Waie  Mill,  and  Wade's  Mill,  I5  miles 
from  Ware.  The  pits  at  Mnswell  are  partieiilaily  noticed,  and  the 
colleetions  from  them  formed  by  Mr.  Wetherell  and  Mr.  PMeiick 
Ptasey )  bnt  the  s])ecimens  of  rooks  an  said  to  be  not  nearly  so  no* 
merou^.  nortlie  size  of  tlie  masses  ^  gieatasinHertloidsbiie,  Hull" 
tinj^donsliire.  Suffolk,  and  Norfolk. 

Besides  the  smaller  fras^nents  two  large  boulders  arc  de^rrihcd. 
One  conBtstiug  of  granite  and  computed  to  weigh  a  ton  and  a  hsdf, 
liesbj  tbe  md  mde  on  the  north  of  the  village  of  Hare  Street :  and 
HIS  to 
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detaching  a  fragment.  The  otlu  r  hnilflpr  orcurs  at  Baldock,  and 
consist?  of  hard  chalk  coutainiii"-  common  bhu  1:  f^int«.  It  is  about 
3  feet  'J  laches  high  above  ground,  2^  feet  long,  aud  nearly  *2  feet 
broad.  « 

Hie  cuirent  bywhich  die  drift  was  aecamiilatMMl,  the  BRidior  ooa- 
ceivea  came  from  a  point  to  the  eaat  of  north,  and  he  is  of  opinion 
that  the  materials  have  been  derived  in  part  from  Scandinavia  and 
in  part  from  the  destruction  of  strata,  which  once  occupied  the  site 
of  the  German  Ocean.  After  the  deposition  of  the  clay,  Dr.  Mitchell 
believes,  that  there  was  a  violent  action  wliich  accumulattnl  the  beds 
of  gravel  in  some  places  to  the  depth  of  above  100  feet  (iicauuiout 
Green,  110  feet ;  the  Isle  of  Dogs,  124  feet) ;  and  that  this  action 
will  account  ibr  the  clay  not  being  found  in  more  places,  and  being 
occasionally  aaiociated  with  beds  of  gravel. 

The  paper  conclude  with  a  slight  allusion  to  a  similar  north-east 
drift,  north  of  the  counties  enumerated  in  the  title ;  and  it  is  ?5tated 
tliat  grey  quartz,  boulders  continue  to  l)e  thrown  in  at  Sptirn  Head, 
Yorkshire,  similar  to  those  which  are  found  in  some  of  the  vales  of 
the  counties  of  Lincoln,  Nottingham,  and  Leicester.  Fragments  of 
moontain  limestone,  lias,  oolite,  grey  quartz,  white  quailSE,  and  haid 
dmlk  aie  said  to  occur  about  Mount  Sonell. 


ROYAL  SOCIETT. 
[Gontbued  from  veL  xin.  p.  467>] 

November  15,  1838. — A  paper  was  read,  entitled,  *'  Discovery  of 
the  Source  of  the  Ozus."  By  Lieut.  Wood,  of  the  Indian  Navy. 
Communicated  by  James  Bumes,  K.H.«  D.G.L,,  F.R.8«,  hi  a  letter 

to  the  Secretary  of  the  Royal  Socie^. 

The  follo\^*ing  notice  of  the  discovery  o(  tlie  source  of  the  Oxus 
by  Lieut.  Wood,  one  of  the  officer!?  serving  umli  r  C'aptain  Alex- 
ander Burnet*,  F.H.S.,  in  his  jioiitical  and  scientihc  mission  to  Cabul, 
is  contained  in  a  letter  from  Captain  Jiurues : 

"  This  celebiated  river  '*  (the  Oxns)  "  rises  in  the  elevated  region 
of  Pameer  in  Sinkoal.  It  issues  from  a  sheet  of  water,  encuded  on 
all  sides,  except  the  west,  by  hills,  through  which  the  infant  river 
runs  ;  commencing  its  course  at  the  great  elevation  of  about  15,(100 
feet  above  the  level  of  the  ?ea,  or  within  a  few  feet  <>f  the  hcip^ht  of 
Mont  lilanc.  To  this  sheet  of  water  Lieut.  Woml  proposes  to  as- 
sign the  name  of  Lake  Victoria,  m  iiouour  ot  Her  Majesty." 

November  22,  183&~A  paper  was  read,  entitled. "  On  the  State 
of  the  Interior  of  Ihe  Earth/'  By  W.  Hopkins,  Esq..  M.  A.,  F.R.S.» 
PaR*A«S>,  &c* 

The  object  of  the  present  memoir  is  to  inquire  into  the  modes  in 
which  the  refrigeration  nf  the  earth  may  have  taken  place,  on  the 
hypothesis  that  its  entire  mabs  was  originally  in  a  fluid  state;  an 
hypothesis  wiiich  was  at  first  founded  on  astronomical  considera- 
tions, and  is  now  corroborated  by  the  discoveries  of  modem  geology, 
exhibiting  tiie  apparent  injeotbn  from  belcnr  of  large  masses  of  un* 
atcatiiied  rod^»  thnnigh  the  teurea  of  sedimeiitaiy  stnta.  As- 
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wmiDg  tfaftt  tilts  state  of  fluidity  was  tiie  cffiBct  of  heat,  we  are  led 
to  oonndBr  the  steps  (tf  tFBOsition  by  which  the  earth  has  passed  into 
its  present  state  of  solidity,  and  apparently  permanent  temperature. 

After  advertine^  to  the  uiialyt'ical  investigation.'^  of  Fourier  and  Poisson 
on  Uiis  subject,  the  author  proceeds  to  inquire  into  the  results  of  the 
law8  of  refrigeration  of  heated  bodies,  which  may  be  conceived  to 
operate  in  the  present  case ;  natndy,  refrigeration  by  circulation, 
whJch  dbtiiiia  when  the  fluidity  is  perfect,  and  that  by  eimiitetknt 
when  the  paytides  of  the  mass,  by  the  dinunntion  of  fluidity,  no 
longer  retain  that  mobility  among  one  another  whidi  is  requisite 
for  their  circulation.  Thus  "while,  in  either  case,  the  superficial 
parts  of  the  earth  would  rapidly  cool  ;uk1  solidify  by  the  radiation 
of  their  heat  into  sidereal  space,  forming  a  cru^t  of  small  thickne>«8 
compared  with  the  whole  radius  of  the  globe,  the  internal  mass  may 
be  in  one  or  other  of  the  three  following  conditions : — Fint,  it  may 
consist  of  matter  stiU  in  a  state  of  fusion,  of  which  both  die  tem- 
perature and  the  fluidity  are  greatest  at  the  centre,  but  which  has 
been  brought,  by  the  long-contiuQed  piocess  of  circulation,  into  a 
state  no  longer  admitting  of  this  process,  and  capable,  therefore,  of 
cooling  only  by  conduction.  Secondly,  the  earth  may  consii^t  of 
an  external  shell,  of  a  central  nucU  u.<s,  rendered  solid  by  the  euur- 
mous  pressure  to  which  it  is  subjected,  aud  ui  an  iiitermediate 

stratum  of  matter  in  a  state  of  foAm,  Th»  thlokness  of  the  sheU* 
as  well  as  tiie  radius  of  the  solid  nucleus,  may  possibly  be  small 
compared  with  the  ladius  of  the  earth,  llie  fluidity  of  the  inter- 
vening mass  must  necessarily  be  here,  also,  considerably  more  im- 
perfect than  that  which  would  just  admit  of  cooling  by  circulation. 
Thirdly,  the  earth  may  be  solid  from  the  surface  to  the  centre. 

The  autiiur  then  shows  that  the  direct  inyestigution  of  the  manner 
in  which  the  earth  has  been  cooled,  assuming  its  original  fluidity 
ftom  heat,  cannot  determine  the  actual  condition  of  its  central 
parts,  not  from  any  imperfection  in  the  analytical  process,  but  from 
the  want  of  the  experimental  determination  of  certain  values,  which 
it  is  extremely  difficult,  if  not  impossible,  accurately  to  obtain.  It 
has  occurred  to  the  antlior  that  a  more  indirect  test  of  the  truth  of 
the  ijypotheeis  of  the  central  fluidity  of  the  earth  might  be  found  in 
the  delicate  but  well-defined  phenomena  of  precession  and  nutation. 
The  investigation  of  the  problems  thus  suggested  is  reserved  by  the 
author  for  the  subject  of  a  future  memoir. 

Anniversarj/^  November  SOi  1838. — The  lists  of  Fellows  deceased, 
and  of  Fellows  adniirtcl  since  the  last  AnnivrrHary  having  been 
read,  it  was  stated  that  the  rej)ort  of  tlic  (U  ath  uf  R.  Z.  Mudge,  C'upt. 
R.E.,  noticed  at  the  last  Anniveri»arv,  has  been  since  found  to  be 
erroneous. 

The  following  Address  of  His  Royal  Highness  the  Fkusident  was 
read  hom  the  Chair: 

T  CANNOT  rjnit  flio  Chair  of  the  "Royal  Society,  which  T  have  now 
occupied  dnriu;:;  a  period  of  eight  years,  witliout  availing  myself  of 
the  opportunity  winch  the  cus^oiimry  ^iroce^fliiigs  of  the  Auniver- 
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•Biy  alfoid  met  of  expreesiiig  to  you  the  grateful  tarn  I  entatteiii 
of  ilte  graBt  hoooitr  cosfented  upon  rae>  by  being  chown  to  fill  io 
diitiDguished  an  office,  at  Ulwwisc  of  the  unifom  kfaidliMi  and 

support  which  I  have  always  received  from  the  Members  of  the 
Council  and  the  Fellows  of  tho  Society  generMUy>  in  tbe  dlsoiiai|;o 
q£  its  various  and  important  duties. 

A  review  of  my  conduct  during  the  pcrmd  of  my  Presitli  iu-y,  re- 
calls to  my  mind  many  occasions  in  which  I  am  sensible  that  I  have 
been  mofo  or  less  wanting  in  the  very  responiible  trust  eonflded  to 
nu-,  of  watching  over  the  inteietts  of  a  Society  moet  justly  illustrious 
by  the  succession  of  great  men  viio  have  been  connected  with  it 
and  hy  fill*  irreat  advanc(>i?  which  nrarly  ever}' department  of  science 
haa  received  from  those  portions  of  their  l  ihoni's  which  are  reeordi'd 
in  its  Transactiuus ;  I'oi'some  of  these  tielicic  rieics  I  am  uufortunau  ly 
enabled  to  refer  to  the  severe  and  long  continued  visitations  of  dis- 
ease and  infinnlty  under  which  I  have  labouxed»  as  a  very  sufficient 
apology ;  and  I  foel  less  oppressed  than  I  otherwise  should  have  been, 
by  my  consciousness  of  many  others,  by  my  knowledge  of  the  ao- 
tivity  and  7>':\\  of  tlic  vnry  able  and  elHeient  officers  upon  whom  the 
temporary  diseluirge  of  mv  duties  devolved,  and  from  tlu'  a<«iiiratiee 
which  I  felt,  tiiat  the  interests  of  the  Society,  wUvn  entrusted  to 
their  care,  would  suffer  no  detriment  by  niy  absence. 

Though  justl)  proud  of  the  distinction  of  prending  over  the  Royal 
Society,  and  most  anxious  to  pvoinote>  to  the  utmost  of  my  power, 
the  great  ol^ects  for  which  it  was  founded,  I  no  sooner  asenp- 
tiiined  that  circumstances  ^yonld  probably,  for  a  time,  interfere  with 
my  residence  in  London,  duiiug  a  considerable  part  of  its  An- 
nual Session,  and  ])r(!vent  my  receiving  its  Members  in  a  manner 
compatible  with  my  rank  and  pot>itioii  in  thitf  country,  than  I  deter- 
ndned  to  retire  from  an  office  whose  duties  I  oould  no  longer  Waiter 
myself  as  likely  to  be  able  to  dis<^aige  in  a  manner  answerable  to 
their  expectations,  or  in  aceordaneewith  my  own  fedings.  Having 
come  to  this  conclusion  ailter  the  most  anxious  and  painful  eousi- 
deration,  I  deemed  it  due  to  the  IMcmhers  of  the  Council,  in  the  first 
instance,  and  next  to  the  bellows,  to  make  it  fspeedily  and  j;enLTally 
known,  with  the  view  of  enabling  them  to  look  out  for  a  pro|>er  per- 
son to  ffil  a  situation  of  such  dignity  iu  the  scientific  woild,  and 
whose  occupation  could  not  fail  to  be  an  ol^ot  of  honourable  am* 
bition  to  men  of  the  most  eminent  social  lanl^  as  weUas  of  the  most 
dbtinguished  scientiAc  attainments. 

I  will  not  attempt  to  dis<;uise  from  you,  Gentlemen,  the  fe(■lin^^sof 
deep  and  })oi<^nant  rep-et  I  experienced  upon  taking;  a  step  that 
would  thus  neeei»sarily  abridge  tlie  opportunities,  which  1  had  as 
much  enjoyed  as  I  had  highly  pri/ed,  of  being  brought  officially 
into  frequent  and  ftmiliar  contact  with  the  most  distinguished 
philosophers  of  my  own  or  other  countries,  and  of  employing 
whatever  influence  my  station  in  society  enabled  me  to  exert  in 
advocating  the  just  claims  and  iTiterests  of  uwn  of  science,  in  pro- 
motujg  the  ohji  cts  of  their  iabouis,  in  fostering  and  encouraging 
their  mutual  co-operulion  and  intercourse  and  iu  endeavouring  to 
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soothe  the  violcuce  of  personal  or  uational  jcalouHies,  whenever  they 
anfiartuntely  exuftaiU  bj  tmnging  ttai  togethjor  in  woM  or  other 

mptjmwid  iff  contfdkdf  tad  wbiire  imaginary  prejudices  would 

disappear  iind*'r  tlip  softening  operation  of  reciprocal  knowledge  and 
experience.  But  tiiousrh  deprived  for  a  season,  by  my  retiremeut^  of 
some  of  th<!  hig^hest  privileges  I  have  hitherto  exercised  and  enjoyed, 
yet  I  do  not  abandon  tlie  hope  of  beiut;  btiii  able  to  niainlaiu  and 
«dltivito  wmj  TiliiBble  and  ddigiilfiil  frieadthtpi  whidi  I  have 
that  MmaMj  for  myself  been  aiubled  to  fofm  dniiiig  the  period 
of  my  coQDectkNi  with  you,  by  sei^ng  every  occasion  when  pre- 
sented to  mc,  of  appearing  at  the  mcetinj^  of  the  Itoyal  Society, 
and  liy  ro-oporatiiig  with  its  members,  to  the  utmost  extent  of  my 
limited  means,  in  furtherinL'-  tiiose  objc'cts  that  niav  he  considered  to 
be  most  important  i'or  the  advanceiuent  of  the  interests  of  science. 

I  Ml  witM  however,  Genteneii,  ihal  I  have  already  tretpaned 
emeaioiiably  upon  your  time  and  attention  in  endeaYonring  to  es* 
plain  to  you  the  mottveaof  my  conduct,  and  to  eapienj  thongh  most 

inadequately,  my  grateful  sense  of  the  kindness  which  I  have  inva- 
rinbly  f  xperienced  from  you.  I  shall  tlierrfore  now  proceed  to  the 
mure  mnnediate  subject  of  this  Address,  which  is  to  notice  some  of 
tiie  motit  important  Proceedings  of  the  Society  which  have  taken 

plaee  daiiiu|  the  last  year. 

The  AddtoMs  Toted  to  Her  Majesty  by  the  FMdentand  Coaneil 
of  the  Royal  Soeiety»  on  the  Queen'o  accession  to  the  throne,  em* 
bodying  likewise  a  petition  to  Her  Majesty  to  become  ti»e  Patron 

i  of  the  Societv.  anr!  to  continnr  to  it  tlie  Grant  of  the  Medals  which 

had  been  instituted  bv  King  George  the  Fourth  and  regranted 
by  William  Uie  Fourtii,  as  well  as  tlie  gracious  reply  of  the  Sove* 
reign,  tniMmltted  through  the  Seovetery  of  State  for  the  Hbnie 
0iIiartaeiit»  have  been  uieedy  eonmuiioaied  to  yon  at  one  of  the 
weeUr  meethigB  of  the  Sodety*.  On  the  20th  of  June  last,  the 
President  and  Council  were  summoned  to  attend  at  the  Palace  of 

'  8t.  James's  to  witnc«s  Her  Majesty's  sij^natiirc  in  imr  Charter-Book 

as  Patron  of  the  Society.  I  availed  myself  of  tin  (  <  raHuu  thus 
presented  to  me  to  address  tlie  Queen  in  your  name,  and  to  a:i5ure 
Her  Mcyesty  that  we  fdt  bound  by  tiie  obligations  of  our  Cliarter, 
as  wen  aa  by  the  reeoUeelioii  of  ear  fonndation,  to  look  np  to  the 
Soirereign  oif  these  realms  as  our  BlulmHt  and  protector :  that  we 
most  gratefully  acknowledged  the  assurances  which  Her  Majesty 
had  conveyed  to  us  throu'ih  Her  minister  tin'  Scf-rrt-trv  of  Stf\tr  for 
the  Home  l)e})artment,  of  the  continuance  ot  the  same  support  and 
favour  an  had  been  always  accorded  to  us  by  the  Sovereigns  of 
this  Kingdom,  and  Ukewise  the  aignifioaiion  of  Her  Mfyesty's  in^ 
isntion  of  renewing  the  giantof  thetwv  Medids  whieh  had  been  in- 
slitated  by  one  and  confirmed  by  another  of  Her  Mijest/a  ro^ 
tmclcs  and  predecessors,  accompanied  liy  Her  gracious  pcrmisginn 
to  prcqpose  auck  modiiioatiQa  and  amwidnMiitB  in  the  statutes  which 

•  Jttiie  31,  1838. 
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htA  been  pfo?ided  for  their  diilnbiitioii»  ee  would  tend  moet  eliiwi- 
uaUy  to  promote  the  advaDoenieiit  ol  ecienoe,  aod  woM  mott 

certainly  accomplish  the  liberal  and  patriotic  views  and  intentioiM 
of  their  Royal  Founders.  I  furtlier  veiituml  to  advert  to  the  close 
connection  vliich  exists  between  tho  rultivation  of  Science  and 
the  Arts,  and  the  progress  and  devchjpenient  of  the  great  elements 
of  tlie  prosperity  and  happiness  of  uatioud,  and  to  express  my 
eamoBt  hope  end  prayer  thiit  the  triua^ihB  of  the  arts  of  peeoe  and 
oommerce,  which  had  so  signally  maned  the  beginning  of  Her 
Miyeety's  reign,  might  be  continued  without  intermimion  to  iti 
distant  conclusion. 

The  Queen  havin?:  ropcived  thr^  Atldrfss  in  the  most  gracious 
manner^  was  pleji'^eu  to  sign  her  aiiL;ii>t  and  royal  name  in  our 
Charter-iiook  ua  i^atrou  of  the  Royal  Society :  alter  wliicli  the 
officers  and  different  membeis  of  the  Council  were  presented  by 
me  to  Her  Mijesty,  and  had  the  honour  of  kisring  Her  Majesty  s 
hand. 

The  alterations  in  the  laws  for  the  distribution  of  the  Royal  Me- 
dals, which  TT^T  ^Majesty  was  graciously  pleased  to  authorize  and 
permif.  hav(  been  made  by  a  Committee  of  the  Council  appointed 
for  that  purpose,  and  have  since  received  Uie  especial  sanction 
and  supprobatioD  of  Her  Majesty.  They  are  directed  to  be  given 
heiealcer  to  such  papers,  and  to  such  papers  only»  as  htm  been 
presented  to  the  Society,  or  inserted  in  its  Transactions,  within 
three  years  of  the  date  of  the  award ;  and  they  are  to  be  awarded 
to  departments  of  science  whose;  onler  of  succession  is  defined  by  a 
cycle  of  tliree  j'ears,  comprising  in  the  first  Astronomy  and  Pht/si' 
oio^^f  ill  the  second  Physics  aiid  Gcuioyyy  and  in  tiie  third  MulJte- 
mahet  and  CSuBmuty.  And  it  is  further  added  and  commanded, 
that  no  departure  fnm  this  order  of  suceession  shall  be  allowed, 
unless  it  shall  appear  that  no  memoir  of  sufficient  merit  to  be  en- 
titled to  such  an  honour  shall  have  been  presented  to  the  Society 
within  the  period  afore-named ;  in  which  case,  anfl  in  which  case 
only,  it  shall  be  competent  for  the  Council,  with  (he  approb.ition 
of  Her  Majesty,  to  award  the  Medal  to  one  of  those  branches 
of  seience  whicli  are  comprdiended  in  the  cycle  of  the  preceding 
year. 

I  trust.  Gentlemen,  that  these  laws  for  the  distribution  of  the 
Royal  Medals,  if  strictly  adhered  to,  and  judiciously  administered, 
will  be  found  to  stimulate  the  exertions  of  men  of  science,  by  se- 
curing to  tht'ir  labours,  when  inserted  in  our  Transactions,  that  cer- 
tain and  periodical  revi^iou  which  tiiey  are  naturally  so  auxious  to 
obtsin ;  and  by  signalizing  any  remarkable  investigation,  or  notable 
disoOYCr}',  by  the  marked  and  prompt  approbation  of  those  persons 
in  this  country  who  are  most  likely  to  be  able  to  judge  of  its  value. 

It  was  partly  for  the  furtherance  of  the  same  great  object,  which 
was  proposed  in  framing  the  statnti^s  for  the  award  of  the  Royal 
Medals,  so  as  to  secure  to  cacii  branch  of  science  in  succession  it^ 
due  amount  of  notice  and  encouragement,  tiiat  the  Council  have 
determined  to  establish  permanent  Committees  of  Science.  They 
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we  known  to  hste  devoted  tl^ir  attentioii,  in  a  more  eepeeial  men- 

vor,  to  those  departments  of  science  to  which  they  arc  severallj 
assigned,  and  to  whom  all  rju«'^tif>rm  ronncctrd  witli  hranclns 
nrr*  prnpost'd  to  be  n'tVrrod,  iucludin'^  the  selection  of  the  nirnioii-s 
to  which  the  Koyal  Medals  shall  be  given.  The  Council  iuive 
tiiu tight  proper,  hkewii^e,  iu  the  formation  of  these  comiuittecis  to 
enlarge  the  naiid)er  of  tiM  seieneee,  which  form  the  MedalHc  cjde 
aboTe  referred  to,  from  six  to  eight,  bf  sepentting  the  seienoe  of 
Meteorology  from  that  of  Physics,  end  the  icienoe  of  Botany  end 
the  laws  of  Vegetable  Organization  and  Life,  from  that  of  Zoology 
nnd  Animal  Physiolog}%  1  sincerely  rejni'^p.  Clentle?iie!!.  in  the 
aiin]iti(iii  ii(  this  arrangement,  as  I  think  it  ailiiiirably  caleulated  to 
u  a  more  mai'ked  and  specihe  distinction  to  thoi»e  sciences  which 
theFeUowe  of  the  Rojel  Soeielj  are  bonnd  more  eipeeiaUy,  by  the 
oMigrtione  of  the  Charter,  to  cutiTato,  and  ee  tend&f  ,  likewiee,  to 
bring  those  penonewhoaro  engaged  in  oommon  pursnits  into  more 
freqn(>nt  intercotirsc  with  earh  other;  and  thus  to  afford  them  in- 
creased opportunities  of  appreeiatiiig  their  mutual  labours,  of  de- 
vising new  and  ini])ort4Uit  trains  of  investigation,  as  well  as  af  se- 
curing public  aid  and  general  co-operatioo  in  the  accomplishment 
of  objecte  wUoh  are  too  cosdy  or  too  vaet  for  individuak  to  undei^ 
take  or  to  attempt 
The  fdtove  developemeDt  of  many  of  the  edences  is  beeondng 
j  daily  more  and  more  dependent  upon  co-operative  labour.  We  arc 

rapidly  approaching  great  and  eoniprehensive  generalizations,  which 
can  only  be  eonntletely  established  or  disproved  by  very  widely 
distribut(;d  and,  m  many  cases,  by  al^olutely  simultaneous  ol^erva- 
tioae^  Mfyor  Sebine  us  lately  collected  with  gieei  laAMur,  and  re- 
dooed  and  anaheed  with  great  abiKty,  a  vast  mam  of  ohewrationa 
leieting  to  the  diitrilration  of  the  earth  s  magnetism ;  and  the  veenlt 
has  pointed  out  not  merely  the  proper  fields  of  our  future  researches, 
'  hut  likewise  their  great  extent  and  the  enormous  amount  of  labour 

*  still  rcfjuirod  for  their  cultivation.  A  society  on  the  continent,  headed 

by  the  justly  celebrated  Gauss,  to  whom  the  Copley  Medal  has  been 
this  year  adjudged  for  hie  nuw^etical  researches,  my  cotemporar)"  and 
fellow  student  at  Gottingen, lias  inetitated  a  system  of  simultaneous 
obmrvetione  on  the  periodical  and  irregokr  moreoK  iits  of  the  mag- 
netic needle  at  various  stations  in  different  parts  of  Europe,  which 
fuggest  conclusions  of  the  most  surpri'^ing  and  interesting  nature ; 
these  ean  only  be  fully  work( d  ont  and  (confirmed  by  the  adoption 
of  a  siiuilar  system  of  obserx  atiuns  ia  places  extremely  remote  from 
each  other  on  the  surfisce  of  the  globe.  The  researches  on  the  tides, 
which  have  been  so  laborloudy  and  so  tnecessfally  proseonted  by 
Professor  Whewell  and  Mr.  Lubbock, have  led,  and  ean  lead  to  few 
geacnl  and  certain  conclusions  without  the  aid  of  labours  of  tJiis 
nature ;  and  a  memorable  exemplification  of  their  vahic,  ev ct)  when 
given  in  their  mdest  and  least  perfect  form*,  is  presented  in  the 

*  Fr(Hn  the  logs  of  ships. 
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discovery  of  the  "  Law  of  Storms/'  which  CoL  lieid  hm  reoeutiy 
pabiiiiitdt  Mtd  wfaieh  promiiM  iwdto  so  iuMcteiit  to  tl«  telmili 
of  Bafigation  uul  the  oanM  of  haintnity.  la  tfaa  MiflMt  af  Bfila» 

arology,  which  still  remains  destitute  even  of  approxlnalkins  to  90* 

neral  laws,  it  is  to  a  wcll-firirimizt'd  system  of  simultanrous  observa- 
tioiis  that  we  must  lnok  ibr  the  acquisition  of  such  a  knowlrd^j;*'  of 
the  range  and  character  of  atinos]>hcric  intiucriccs  and  chuugei*,  ah 
may  become  tlie  bauis  of  a  weU-eoni]>acted  and  coni^istent  theory) 
and  rewae  this  tdenoa  fhim  the  reproaofa»  under  wUoh  khai  too 
long  and  too  justly  laboared»  of  meeatiiig  little  more  thw  a  eoo- 
fmed  BUM  of  almost  eatirely  insulated  laeoltik  Uad^'takings,  how* 
ever,  of  this  extensive  anil  laboriotis  nature  arc  far  beyond  the 
reach  of  individual  cntorjirizey  and  cau  only  be  aooompltthed  by 
national  aid  nnd  co-operation. 

We  have  lately  witneisbed  an  example  where  the  *Storthing,  or  | 
Naiiaiiel  Aauamj  of  Norway,  a  body  comjposed  partly  of  ^ineiiiitiL  ' 
aad  representing  one  of  tlw  poowBt  owmtnee  fai  Eumpe,  imdcrtook 
the  charge  of  a  magnetical  expedition  to  Siberia,  on  the  r800HU» 
mendation  and  under  the  direction  of  their  distinguished  country- 
man, M.  Hansteen,  at  tlie  same  time  that  tli<  v  rf»tuscd  a  grant  of  ^ 
money  to  aid  in  building  a  palace  for  tiieir  sovereign;  ami  I  i\<\ 
confident  tlkat  the  united  wisheii  of  men  of  science  in  this  and 
other  ooimtrlei>  whose  inflnenoe  on  puUie  opnte  Is  beoomiug 
daOj  mora  and  more  naiiifeeti  particiibiny  when  eBpnetrndui  fimor 
of  purely  scientiflo  objooli  which  aammfc  be  aflkilad  wilfaoat  the  as* 
sistance  and  the  resources  of  the  nation,  will  not  be  without  their 
effect  on  tlip  Governinpnt  of  our  own  rDinitrv,  which  has  ahravs 
taken  the  lead  m  thf  j»romotion  of  ge«»grapliical  as  well  as  Hrientitic 
iuve&tigatious  and  discoveries,  and  which  yomen^,  beyond  any  oilier 
nation,  advantagee  §oft  thar  pnneeutkm  and  aoeomplisfament,  not 
mei  >  i  y  j'lxwi  itasoperioripealtht  but  from  the  range  and  dntributioo 
(  f  its  commerce  and  its  colonies  in  every  region  of  the  globe. 

There  is  one  other  event  to  m  IiIcIi  I  as  isli  to  advert  previously  to 
ooncluding  this  portion  of  mv  nddress  to  yon.  rtnd  which  I  fonceive 
I  may  do  with  the  strictest  proprn  ty,  as  it  is  ciosely  connected  with 
the  general  interests  of  the  Koyal  Society.  I  allude  to  the  return  of 
Sir  John  HerMshel  to  tiiia  ooontry,  after  an  afaaenoe  of  eereral  years, 
devoted,  from  a  sense  of  filial  duty,  to  the  complelioD  of  that  gnat 
task  which  he  fdt  to  have  been  transmitted  to  him  as  an  iidu  ritiUBoe  I 
trom  his  venerable  ami  illustrion*^  father.  I  have  so  often  had  oc- 
casion to  allude,  from  this  Chair,  to  the  nuM-its  of  that  distinguished 
person,  and  to  express  the  respect  which  I  frit  for  his  g^at  attaiu- 
ment!$,  tlie  pride  with  whicit  I  cherished  his  friendship,  the  deep  in- 
terest wbieh  I  tooh  in  his  kbotus,  and  mv  admiration  of  the  tfuly 
modest  and  philosophical  spirit  in  whidi  they  were  oQndaetsd*  that 
I  should  be  guilty  of  a  very  superfluous  repetition  of  what  I  hava 
before  addressed  to  you,  if  I  ventured  to  enlarge  upon  them  now  { 
but  I  should  ill  dischai^e  my  duty,  Mldlst  still  entitlef?  to  addrej»s 
you  as  the  official  head  of  the  seiemilic  establishment  <•!  this  coun- 
try! if  1  omitted  to  uvaU  myaeli  uf  this  or  any  other  opportunity  of 
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expressing  tlic  gratificatio?i  which  I  oxperieuced  in  June  last,  when 
called  upon  to  preside  ai  tiiat  great  conventtou  of  the  most  eaiineiit 

muk  vko  adorn  our  eovntiy,  i&o  eottUuBd  to^alher  wHii  Meh  dm» 
ndir  wutaMkj  and  cothaiiawn  to  pay  tliafar  iMMoagv  to  ioieoea  wid 
koawkd^  aad  tliOM  great  interests  with  which  their  cultivation 

and  proprss  am  connected,  by  paying  so  signal  a  tril)ute  of  respect 
and  honour  to  tlie  most  aeconiplislu'd  and  the  most  devoted  of  our 
living  y>hilos()iihers.  1  feel  assured,  Gentlemen,  that  the  proceed- 
ings oi  LiiuL  liiLLuorable  day  will  produce  uiarked  and  durable  ef* 
ftcla  npon  the  soicoiific  prospaets  of  our  aonntry,  by  proving  that 
piMmiBant  mofit  will  maat  with  aympatfar  at  Icait^  if  not  with  ra* 
wnrd»  and  as  offering  sure  and  anaquToeu  indications  both  of  the 
power  and  diri'ction  of  public  opinion  amongst  the  most  cultivated 
and  enlightened  classes  of  society;  and  it  was  rliioflv  as  an  cxpres* 
Mon  of  the  deferenci'  ])aid  by  the  governnK'nt  t)t  tliis  (country  to  the 
opiuioiis  and  wishes  of  the  scieutitic  world,  that  1  rejoiced  in  being 
anthoriaad  and  laqnealed  bj  the  prima  miniater  of  the  orown  to 
oiiBr  to  Sir  John  Heiaohel  we  rank  of  baionat>  on  the  oeeaaion  {k 
the  aoionation  of  Her  Majeaty*  thoagh  well  convinced  that  such  an 
accession  of  so(;ial  rank  was  not  required  to  give  dignity  to  one 
whosr>  name  is  written  in  the  impafishabie  xeooNb  of  the  great  ajr* 
lieni  n{  the  universe. 

It  would  ill  become  me,  while  gratefully  acknowledging  my  sense 
of  yonr  peat  Irinrtnensca  towavds  myself,  to  venture  to  j^er  to  the 
nama  of  my  presamad  aucoaMor  in  the  Chair  of  this  Society  in  any 
terms  which  might  be  interpreted  as  an  undue  anticipation  of  thia 
result  of  this  day's  proceedings,  or  as  appearing  to  intenere  with  the 
free  use  of  the  franchise  which  every  Fellow  po!^<ie«8es,  and  is  ex- 
pected and  required  to  exercise;  Ijhi  I  cannot  be  ignorant  of  the 
various  accomplishaienU,  the  courteous  and  unassuming  manneiiM, 
tiie  warmth  of  heart  and  active  benerolence  whieh  distuu^uisb  the 
nobleman  who  haa  been  nominated  by  the  Cooneil:  and  I  rejoice 
most  sincaiely  that  the  Society  poawmei  amongst  its  membei%  as  a 
candidate  for  your  suffrages,  one  so  well  qvalified  to  ptaade  at  jovr 
meetings,  and  to  wntch  over  yoin*  int<»rost-<. 

Amongst  the.  d('(;ea.sed  membcrji,  1  hnd  twenty-seven  on  the 
Home,  aud  four  on  the  Foreign  list,  including  some  very  consider- 
able names*  I  shidl  now  proceed  to  notice  such  of  their  number 
as  have  been  most  diBtingulshcd  for  their  seientifio  laboniBt  for  their 
pablic  sendees^  or  for  thear  eoeonnigement  and  patronage  of  sdenee 
and  tl^  arts. 

ThoTims  Andrew  Knight,  of  Dowiiton  Castle,  Herefordshire,  the 
President  of  the  Horticultural  k  i  ;v  of  London,  to  the  estnblisli- 
ment  and  success  of  which  ho  so  greuily  contributed,  was  born  in  the 
year  1758.  He  was  educated  at  Ludlow  school,  and  afterwards  be- 
came a  member  of  Balliol  College,  Oxford.  Fnmi  hie  earliest  yearn 
he  appears  to  hsTe  shown  a  predominant  taste  for  experimental 
reseoches  in  gardening  and  Tegetable  phyai(Hc^,  which  the  imme- 
diate and  uncontrolled  pf»«»;f's<ion  nf  mh  nmple  fortune  gave  him 
every  opportunity  of  induigiug ;  proposing  to  himself  in  iiiety  as  one 
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vi  tiiG  great  objecUi  oi  hhi  life,  to  effect  improvements  in  the  pro* 
doefctons  of  the  vegetable  kingdom,  by  new  Bodesof  enUnre,  by  the 
impregnaikm  of  diffurent  vanetieB  of  the  Mine  ^}eeiei»  asd  varioiM 
other  expedients,  commensurate  with  those  which  hail  already  been 
effected  by  agriculturists  and  others  in  the  animal  kingdom,  by  a . 
careful  seloction  of  parents,  by  judicious  ero^^sing,  and  by  tho  avoid- 
ance of  too  clopp  an  alliance  of  breeds.  In  the  year  1795  he  contri- 
buted to  our  Transaetions  his  first,  and  perliaps  his  mos^t  iuipoitant 
paper,  on  €lm  trammiimion  of  the  diseases  of  decay  and  oM  age  of 
the  parant^ree  to  all  its  descendants  propagated  by  grafting  or 
lajefSy  being  the  fesult  of  expniments  which  had  already  been  long 
continued  and  very  extensively  varie<l,  and  which  developed  views 
of  the  greatej^t  importance  and  novelty  in  the  ee<»n<>?>iv  of  practical 
gardening,  and  likewise  of  very  great  interei»t  in  i^egetahU:  pliy.sio- 
logy.  This  paper  was  succeeded  by  more  tiiau  twenty  others, 
duefly  written  between  the  years  1799  and  1812,  containing  the  de- 
tails of  his  most  ingenioos  and  original  experimental  resestrehes  on 
the  ascent  and  descent  of  the  sap  in  trees;  on  the  origin  and  offices 
of  the  alburnum  and  bark  ;  on  the  phenomena  of  germination ;  on  the 
functions  of  leaves ;  on  the  inHuence  of  lijjht,  and  upon  mtniv  otlier 
subject'^,  constitntinfT  a  series  of  facts  and  of  tleductions  from  tiieni, 
which  have  exercised  the  most  marked  intiuence  upon  the  progre:»8 
of  our  knowledge  of  this  meet  important  department  of  the  laws  of 
vegetable  organixatloii  and  life. 

Mr.  Knight  succeeded  Sir  Joseph  Banks  in  the  pvemdency  of  tha 
Horticultural  Society,  and  contributed  no  fewer  than  lli  papers 
to  the  diffcrf»nt  volumes  of  its  Transaction^ :  thci?o  contributions 
end>race  almost  every  variety  of  subjet  i  (  onin  etfMl  with  Horti- 
culture; such  as  the  production  of  new  and  improved  varieties 
of  fruits  and  vegetables ;  the  adoption  of  new  moudes  of  grafting, 
planting,  and  tndning  fruit-treea;  &e  constniction  of  forQingwfnmea 
and  hot-houses ;  the  economy  of  bees,  and  many  other  questions 
of  practical  gaidening,  presenting  the  most  important  results  of  hie 
very  nuuierous  and  well-deviscd  experiments. 

Mr.  Knight  was  a  person  of  great  activity  of  body  and  mind, 
and  of  !*ingular  persevurauce  and  energy  in  the  punsuit  of  his  fa- 
vourite science :  he  was  a  very  lucid  and  agreeable  writer,  and  it 
woidd  be  difficult  to  name  any  other  cotcmporary  author  in  thia 
or  other  countries  who  has  made  such  important  additions  to  our 
knowledge  of  horticulture  and  tlie  economy  of  vegetation. 

ISir  llichard  Colt  Hoare,  the  owner  of  the  beautif'tl  domain  of 
Stourhead  in  Wiltshire,  was  the  author  of  many  valualile  historical 
and  topograpliieak  works,  and  more  especiaiiy  of  the  history  oi  his 
iiative  county,  presenting  ^o  numerous  and  such  splendid  funereal 
and  other  monuments  of  the  primitiFe  inhabitants  of  Great  Britain, 
which  he  inresti^iated  with  a  pemeveranee  and  success  unrivalled 
by  any  other  antiquary.  The  early  possession  of  an  anaple  fortune 
and  of  all  the  luvnries  of  his  noble  residence,  seems  to  have  stimu- 
lated, ratlior  than  i  lii  eked,  the  more  ardent  pui'suit  of  those  favourite 
stttdiesi  which  occupied  his  aimobt  exclusive  attention  for  more  than 
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fifty  y^'•^r<  of  his  life:  and  he  wa^  r\t  nil  titnos,  both  by  his  co-opcration 
and  patronages  ready  to  aid  other  lubnun-rs  in  the  same  field  wiiioii 
he  had  himself  eultivated  with  «o  luncli  success  and  industry. 

Sir  Richanl  Hoare  was  a  very  vuluuunouji  original  author,  and  on 
a  mat  variety  of  subjects ;  he  printed  a  catalogue  of  his  uofque 
eoDection  of  books  relatiDg  to  the  history  and  topography  of  Italy, 
the  wiiole  of  whioll  he  presented  \i>  tlie  British  Museunt,  to  which 
he  was,  on  other  occasions,  a  liberal  benefactor.  He  likewise  pub- 
lished editions  of  niativ  of  tmr  nneifnt  rhronicles ;  audit  is  only 
to  be  lamented  that  oiii  whu  lias  contributed  under  so  many  forms 
to  our  knowledge  of  antiquity,  and  who  presents  so  many  claims 
to  the  grateful  eoramemonktba  of  the  fri^da  of  lUenlme  and  the 
arts,  shoold  have  been  influenoed  so  muchf  and  lo  frequently,  by 
the  very  uidiappy  ambition,  of  which  some  weU-hnown  and  di- 
stinguished literary^  bodies  of  onr  own  time  have  set  so  unworthy 
an  example,  of  giving;  an  artificial  value  to  their  publications,  by  the 
<*\treme  smallness  of  the  numi)er  of  copies  which  they  allow  to  be 
printed  or  circulated  ;  tliuj*  defeating  the  very  objects  of  that  great 
invention,  whose  triumphs  were  pneteaded  to  he  die  very  ground- 
work of  their  associati<ui. 

Mr.  George  Hibbert  was  one  of  the  moat  diatinguiahed  of  those 
princely  merchants,  whose  knowledge  of  literature,  patronage  of  the 
arts,  and  extensive  intercourse  with  the  world  have  contributed  so 
much^  in  a  great  commercial  country  like  our  own,  to  elevate  the 
rank  and  character  of  the  class  to  which  they  belong,  and  to  give  to 
the  pursoits  of  wealth  an  enlarged  and  liberalizing  i^pi^t•  Mr.  Hib>  ' 
bert  poasesaed,  during  the  moat  active  period  of  his  life,  an  unoom- 
mon  influence  amongst  the  great  commercial  bodies  of  the  me- 
tropolis, and  more  particularly  amongst  those  connected  with  the 
West  India  trade,  from  his  integrity  and  high  character,  his  <rr<'at 
knowledge  of  business,  his  excellent  sense  and  judgement,  and  his 
clearness  and  readiness  in  public  speaking.  He  was  an  excellent  bo- 
tanist, and  the  collection  of  plants  which  he  had  formed  at  his  resi- 
dence at  Cli^ham,  waa  remaAaMe  not  merely  for  its  great  extent,  but 
likewise  for  the  great  number  of  extremely  raie  plants  which  it  con- 
tained. He  was  well  known  also  as  a  very  extensive  and  judioioua 
collector  of  books,  prints,  drawinLxs  and  paintings,  and  wa<;  endeared 
to  a  large  circle  ol'jirivate  friends,  amonust  the  most  culti\  ;itf  d  elri'^'^e'* 
of  society  in  this  country,  by  his  refined  yet  simple  manners,  ina 
happy  temper,  and  his  many  social  and  domestic  virtues. 

S&r  Abraham  Hume,  who  had  attained  at  the  time  of  his  death 
the  venerable  age  of  ninety  years,  waa  the  iather  of  the  Royal  So- 
ciety; he  waa  a  man  of  cultivated  taste  and  very  extenmve  ac- 
quirements, and  throoghout  his  life  a  liberal  patron  and  enoourager 
of  the  tine  arts. 

T^ord  Famborouiih  was  the  son-in-law  of  Sir  Abmham  Hume, 
whom  he  greatly  resembled  in  his  tastes  and  accomplishments ;  for 
more  than  thirty  years  of  his  life  he  held  various  public  aitnationa 
in  the  auccesaive  adminiatrationa  of  thia  country,  but  quitted  his 
oflWl  employmieiiia  on  his  elevation  to  the  peerage  in  1806« 
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from  that  period  he  dcvotod  himself  almost  entirely  to  the  improve- 
ment and  doporation  of  his  beautiful  rf^sirlcncc  at  Brondoy  TTil! :  to 
the  proposal  and  promotion  of  plans  tor  the  architectural  ini|ii<»v(  - 
mtiiit  of  the  metropolis ;  to  the  selection  of  pictures  for  the  National 
GallerV}  which  he  greatly  enriched  by  his  bequests ;  and  to  the  va- 
rious oiitSes  inqwied  apoa  lifan  bj  hs  offleiu  eonnezion  wRli  the 
British  Miiteaiii»  and  many  other  public  Institutioin. 

The  Eatl  of  Eldon,  though  possessing  hiw  relations  with  science 
or  literature,  presents  too  rrmarkabh'  :ni  example  of  the  o]if^nr!?^s 
afford«M!  by  the  institution'^  of  this  country  to  men  of  great  and  coui- 
mnndmg  talents  for  the  aUuiunieut  of  the  higliest  r.mlv  and  wealth, 
to  be  passed  over  without  notice  in  this  obituary  of  our  deceased 
FellowB*  Lord  Eldon  wan  matriculated  as  a  member  of  UnhnBTBitf 
CoUeffe^  Ozftyrd,  under  the  toiticii  of  hie  brother,  afterwards  Lord 
Stowell)  in  1766;  and  an  academical  prize  which  he  gained  in  the 
following  year,  for  an  "  Essay  on  the  Advantages  of  Foreign  Tra- 
vel," gave  th<'  fir-t  evidence  of  his  possession  of  those  great  powers 
of  minute  analysis  atid  earefid  research,  which  made  him  afterwards 
to  celebrated.  His  t  ai  ls  marriage  terminated  somewhat  prematurely 
hie  academical  prospects,  and  forced  him  to  adopt  the  profeasion  of 
the  law,  after  narrowly  escaping  other  occupations  of  a  much  more 
humble  character.  He  was  compelled  to  struggle  for  several  years  of 
his  life  with  poverty  and  discoumgcment,  when  a  fortunate  opportunity 
enabled  iiim  to  give  proof  of  his  extraordinary  attainiiiertts,  and  r  i- 
.  pidly  conducted  him  to  the  command  of  wealth  and  professional  emi- 
nence. After  hiiiu^  w  itli  great  distinction  the  offices  of  ^Solicitor  and 
Attoniey-Genenl»hebecame  ChSef-Juatice  of  the  Common  Fleas  and 
a  peer  m  1799s  and  flnallj  Lord  Chancellor  of  England  in  1801)  a 
situation  which  he  continued  to  hold,  widi  a  short  interruption,  fbr  - 
nearly  a  quarter  of  a  century.  Of  his  poHtical  character  and  con- 
duct it  becomes  not  me  to  speak ;  but  his  profound  knowledire  of 
the  laws  of  England,  his  unrivaled  acutcness  and  sagacity,  and  Ids 
nerfect  impartiality  and  love  of  justice,  have  received  tiie  concur- 
rent aeknowledgment  and  admiration  of  men  of  all  parties. 

The  RcT.  Thomas  Cation,  Senior  Fellow  of  St  John's  College^ 
(Cambridge,  was  in  eariy  life  asdioolfellow  of  Lord  Nelson,  of  whose 
talents  or  character,  however,  he  retained  no  very  vivid  impressions: 
lif  became  a  Member  cif  thf  University  in  1777,  and  when  he  took 
liis  desjree  in  17H1  lie  tburth  Wranjjler  and  first  Smith's  Prize- 
man,  a  discrepancy  in  the  results  of  two  similar  examinatiuus,  which 
is  said  to  hafc  led  to  the  adoption  of  some  relations  prevent- 
ing their  recurrence  in  fbture.  In  the  year  1800  he  became  one 
or  the  public  tutors  of  his  college,  in  conjnnoClon  with  its  pre* 
sent  venerable  and  distinguished  master,  and  secured,  in  a  very 
uncommon  degree,  the  rcsn^-ct  and  love  of  his  pupils,  by  hh 
and  knowled<j-e  as  a  teacher,  and  by  his  kind  and  vigilant  attention 
to  their  aiterests:  he  quitted  the  tuition  in  1810,  and  for  the  re- 
mainder of  his  liie  he  devoted  himself,  abuost  exclusively,  to  the 
cultivation  of  pracHeal  and  theoretical  astronomy,  having  succeeded 
to  Mr.  Ludhan  in  the  wmigsimx  of  the  observatoty  wfaldi  Is 
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a  most  accurate  knowledge  ot  the  theory  and  use  of  astronomical 
instruments) and  wa«  a  rno«t  scrupulous  and  skilful  observer;  and  he 
is  known  to  have  Icll  behind  a  very  large  mass  of  observations,  par- 
ticularly of  occultations,  most  caretully  detailed  and  recorded.  Mr. 
Catton  was  a  man  of  veir  ooarteous  manners  and  moat  amiaUo 
elianMiCav  ind  posMttod  of  a  oitooahna  oeqwiiiitiMe  both  wMi 
literature  and  aelme.  He  died  in  the  month  of  JannaiTlait,  in  the 
eightieth  ymx  of  his  {^6}  deeply  regretted  by  the  mcrabeBi  of  the 
college  in  whicli  he  had  passed  tlio  c^rcatost  part  of  liis  lifp. 

AT r.  Henry  Earle,  one  of  the  Senior  Surgeonj*  of  St.  Bartitoloiiiew's 
iiospitai,  was  the  son  uf  one  very  eminent  surgeon,  Sir  James  Karle, 
and  the  grandson  of  anodier,  Mr.  Percival  Pott  He  was  the  author 
of  many  valuable  artidBg  in  diffaNDt  ntedical  journob,  and  UkowiM 
of  two  ptMn  in  our  IVanMbctioiii ;  one  doling  the  reaalt  of  a 
veiy  noTtt  and  difficult  surgical  opefmtion,  and  the  other  on  the 
mechanism  of  the  spine,  which  were  published  in  1822  and 
Mr.  Earle  was  conM!f!prr<l  to  ))e  one  of  the  most  skilful  juid  scien- 
tific surgeons  of  his  age,  and  was  justly  esteemed  by  his  professional 
and  other  friends  not  merely  fur  his  great  acquirements,  but  for  his 
kiadneis  of  betrt  and  upright  and  bMouimUo  oiNuraolev. 

Jobn  lio}'d  Williams,  fbnnaly  Biitisb  TCstdest  at  Benares*  was 
the  author  of  thraa  short  papers  in  our  Transactions  in  the  year 
ITDS  ;  two  of  them  upon  the  method  of  making^  ice  at  Bennve«,  by 
men?!:*  of  extremely  porrn!'<  nnd  shallow  evaporating  paTj«i  of  ull^la7:e(I 
eartJienware,  placed  up<>n  dry  straw  or  sugar-cane ;  and  tiie  iast  fur- 
nishing additional  descriptions  of  the  great  quadmuts  aiul  gnomon 
In  the  obsermftory  at  Benms,  wbioh  had  been  deeerCbed  in  a  paper 
in  our  Transaetions  In  1777  by  ^r  Robert  Barker. 

The  Foreign  Members  whom  the  Society  has  lost  duihtq^  the  last 
year,  are  Dr.  Nathanitil  Bowditch,  of  Boston,  in  Anif  rira  :  ]VTe<^sie!n"s 
buiong  and  Frederic  Cavier>  of  Paris ;  and  Dr.  Martin  van  Marum» 
of  Haarlem. 

Dr.  Nathaniel  Bowditeh  of  Boston,  in  the  State  of  Massachusetts 
in  AiMtioi,  wis  bom  at  8ttl«n,  In  the  same  Stite^  in  177S:  be  was 
lenoved  from  school  at  the  aoo  of  ten  years  to  asrist  Ms  flmher  in 

his  trade  as  a  ooofwr,  and  waa Itidelited  nirall  bissabseqnent  aoqni* 

sitions,  including  the  T.atin  and  some  modern  lan<!^in«TCs  and  a  pro- 
found knouleiige  of  matheniatics and  astronomy,  entirely  to  his  own 
exertions  unaided  by  anv  instruction  whatever.  He  l»eciime  after- 
wardu  a  clerk  to  a  ship-cliandier,  where  his  taste  for  astronomy  first 

siowod  ftself,  and  was  snflteieptiy  advaneed  to  oMble  Urn  to  master 
the  iiilsa  Ibr  the  ealcnlation  of  a  Inner  ecKpee;  and  bis  snfaseqnent 

occupation  as  supercai^  in  a  merchant  \  i  ^el  sailing  from  oUini 
to  th(f  E:L<t  Indies,  led  natiirally  to  the  further  developcment  of 
his  early  tastes,  l)y  thr  ru  tivp  and  a^ssiduous  study  of  those  de})art- 
ments  of  that  <jreat  and  eoniprchensive  science  which  are  most  nn- 
mediately  subservient  to  tiie  purposes  of  navigation.  It  was  owing 
to  the  leputatlon  whidi  he  had  thns  aoqnifed  for  his  great  knowledge 
<of  Wintieiil  artwuomy,  tb«t  he  me  employed  by  tho  bookscttwt  to 
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revise  several  suecessive  editions  of  Hamilton  Moore's  Prriclical 
Kavij^tor,  which  he  afterwards  replaced  by  an  oriijinal  vvuik  on 
the  same  subject,  reiii&i'kable  for  the  cleariiess  aiid  coiicisenci»s  of 
ito  rolei,  Ibr  Hi  hiumknis  and  eomprehenaive  tal>let»  the  greatest 
pmrt  of  which  he  had  hhDaelf  vecaleulatod  and  reftamed»  and  for  its 
perfectly  praetieal  clianuster  as  a  miinaal  of  navigation :  tUs  wmk^ 
vliich  has  been  republished  in  this  country,  has  been  for  many  yesn 
almost  (!xebisivei\'  used  in  the  United  States  of  America. 

Dr.  Bowditeli  having  been  early  elected  a  Fellow  of  the  Amerieau 
Academy  of  Arts  and  iSt  iences  at  Boston,  commenced  the  publica- 
tion of  a  series  of  eommnnications  in  the  MemoirB  of  that  Society, 
wUeh  speedily  established  his  reputation  as  one  of  the  first  astro- 
nomers and  inathematieians  of  America,  and  attracted  likewise  the 
favourable  notice  of  men  of  science  in  Europe. 

Durine  the  last  twenty  years  of  his  life,  Dr.  Bowditch  was  eni- 
ployed  as  tlie  aetiii^'  jiresident  of  an  Insurance  Company  at  Saiein,and 
latterly  also  as  actuary  of  Uie  Mai>iiachusetts  Hospital  Life  Insurance 
Company  at  Boston:  the  income  whieh  he  oerived  ftom  these 
employmentB,  and  from  the  savings  of  former  years*  enabled  hun  to 
abandon  all  other  and  more  absorbing  engagements,  and  to  devote 
his  leisure  hours  entirely  to  scientific  pursuits.  In  1815  he  began  his 
cjreat  work,  the  translation  of  the  Micanique  Celeste  of  Laplace,  the 
lourth  and  last  volume  of  which  was  not  quite  completed  at  the  time  of 
his  death.  The  American  Academy  over  which  he  presided  for  many 
years,  at  a  very  eariy  period  of  the  progress  of  this  veiy  extensive 
and  costly  undertaking,  very  liberally  oflRnred  to  defray  the  eipense  of 
printing  it ;  but  he  preferred  to  publish  it  from  his  own  veiy  linuted 
m^is,  and  to  dedicate  it  as  a  splendid  and  durable  monument  of  his 
own  labonrs  and  of  the  state  of  science  in  his  country.  He  (HchI  in 
March  last,  in  the  sixty-fiftli  year  of  his  age,  attrr  a  liie  ot  singular 
usefulness  and  most  laborious  exertion,  in  the  full  enjoyment  of 
every  honour  which  his  grateful  countrymen  in  every  part  of 
America  oonld  ])ay  to  so  distinguished  a  feUow-cittien. 

Dr.  Bowditch  s  translation  of  the  great  work  of  Laplace  is  a  pro* 
duction  of  much  labour  and  of  no  oniinary  merit :  every  person  who 
is  acquainted  witb  the  original  must  be  aware  of  the  frreat  number 
of  steps  in  the  demonstrations  which  are  left  unsnpplied,  in  many 
cases  comprehending  the  entire  processes  which  connect  the  enun- 
ciation of  the  propositions  wiUi  the  conclusions,  and  the  constant 
reference  which  is  made,  botli  tadt  ainl  expressed,  to  results  and 
principles,  both  analytical  and  mechanical,  which  are  co-extensive 
witli  Uie  ^tire  range  of  known  mathematical  science :  but  in  Dr. 
Bowditrh's  verj'^  elaborate  commentar}'  every  deficient  step  is  snp- 
]»ried.  evf-ry  suppres^d  denionstratifui  is  introduced,  every  reference 
expiaiiied  and  illustrated,  and  a  weak  winch  the  labours  of  an  ordi- 
narj'  life  could  hardly  master,  is  rendered  accessible  to  every  reader 
who  is  acauainted  with  the  principles  of  the  differential  and  inte- 
gml  ealcttlus,  and  in  possession  of  even  an  elementary  knowledge 
of  statical  and  dynamical  principles. 

When  we  oonaidcr  tiie  circumstances  of  Dr.  Bowditch*s  eariy  life^ 
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the  obstacles  i^hich  opposed  his  progress,  the  steady  perseverance 

iHth  wbioh  he  overaenie  Hiem,  and  the  oovage  vflh  wMt  tie  t«i- 
tared  to  expose  the  mysterkNu  tnasnns  ef  tiraft  seded  book»  whteh 

had  hitherto  only  been  approached  by  those  whOM  way  had  b^n 

elf  rireil  for  them  by  a  systematic  and  regular  mathematical  educa- 
tion, we  shall  hr  f'nilv  instified  in  pronouncin^i^  him  to  hnvc  hvvn  a 
most  remark.ul)le  ex>uii[il  ■  of  the  pursuit  of  knowle<i|i;*  undi  i-  diffi- 
culties, and  well  wortiiy  ui  tiic  enthusiastic  respect  and  admiration 
of  his  conntrymen,  whose  trinmphs  in  the  fieMs  of  pieelioal  sokaee 
have  fully  eqnaDed,  if  not  suipafl8ed»  the  noblest  wons  of  the  ancient 
world. 

Pierre  Louis  Dulong  was  born  at  Paris  in  1 785 :  he  became  an 
ovjihan  at  the  age  of  four  years;  and  thouf^li  liafdiv  po^T'ssing  the 
mo:st  ordinary  advantajjes  of  domestic  insti  lu  tion  or  juiljlie  t-diication, 
hi^  premature  talents  and  industry  gained  hmi  adnuRsiou  at  the  age 
of  16  to  the  Polytechnic  School,  whioh  has  been  so  fertile  in  the  pro- 
deetion  of  great  men,  of  which  he  became  afterwaids  snoeessively  er- 
aminer,  professor,  and  director.  He  first  followed  the  profession  of 
medicine,  which  he  abandoned  on  being  appointed  Profc^or  of 
riu  ini'^trv  to  the  Faculty  of  Sciences.  He  became  a  member  of  the 
Jiistitute  m  i<S'23,  in  the  Section  of  the  physical  sciences.  On  tin; 
death  of  the  elder  Cuvier  he  was  appointed  Secretaire  Perpetuel 
to  the  Institute  a  situation  from  which  he  was  allefwards  compelled 
to  retire  by  the  pressure  of  those  infirmities  iduch  terminated  in 
his  deatli  in  the  fifty-fonrth  year  of  his  age. 

M.  Dulong  was  almost  equally  distinguished  for  his  profound 
knowledge  of  chemistry  aTul  of  physical  philosophy.  His  }?e- 
searches  on  the  mutual  d(  (  (imposition  of  the  soluble  and  insolubio 
Salts,"  form  a  most  imporiiuit  contribution  to  our  knowledge  of  che- 
mical statics.  He  was  the  discoverer  of  the  htfpopho^horous  acidf 
and  also  of  the  ehbrure  of  osofe^  the  most  dangarons  of  diemical 
compounds,  and  his  experiments  upon  it  were  prosecuted  with  a 
courage  nearly  allied  to  rashness,  which  twice  exposed  his  life  to 
serious  danger ;  and  his  memoirs  on  the  "  Combinations  of  phospho- 
r>i3  with  oxygen,"  on  the  '•'^  hypo  nitric  rtrirfy  <ni  the  oseaiic  acidf 
and  other  subjects,  are  sufficient  to  establish  hi.s  character  as  a  most 
iiigeniouH  and  accurate  experimenter,  and  as  a  chemical  philosopher 
of  the  highest  order. 

But  it  is  to  his  researches  on  the  ^Law  of  the  eonduedon  of 
heat,**  **On  the  speoifie  heat  of  the  gases,**  and  On  the  elastie 
force  of  steam  at  high  temperatures,"  that  his  permanent  fame  as  a 
philosopher  will  rest  mn^if  ^^eetirrlv  :  the  fii^t  of  these  iiujniries,  which 
W4Te  undertaken  in  conjunction  with  the  late  M,  Petit,  wsi^  ])ublished 
iu  1817 ;  and  presents  an  admirable  example  of  the  combination  of 
well-directed  and  most  laborious  and  patient  experiment  with  most  sa- 
gacions  and  earelbl  induction  s  these  lesearehes  toimlnsAedf  as  is  well 
known,  in  the  very  important  coiteetion  of  the  celebrated  law  of 
conduction,  which  Newton  had  announced  in  fhv  Principla,  and 
which  Laplace,  Poisson,  and  Fourier  had  taken  t  he  basis  of  their 
beautiful  mathematical  tlieories  of  the  propagation  oi  heat.   His  ex- 
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periments  on  thn  clastic  force  of  steam  at  \\\^\\  temperatures,  and 
which  were  tuli  of  danger  and  difficulty,  were  undertaken  at  the  re- 
quest of  the  likititute,  au(i  iurni&h  rujiults  of  the  highest  pfactical 
value  i  and  though  the  coaclusions  deduced  fima  bit  **RciearQlMt 
oa  the  apadfio  iMit  of  gaaoa"  inv*  not  gaiuraUy  been  admitted  bj 
chemical  and  physical  ^iloiophaii,  the  maaM^which  contaiaa  Uwoi 
is  replete  with  ingenious  and  norel  speculations,  which  show  a  pro- 
found knowIedtTM  and  &auliar  tMimmand  oC  abaoateteiy  department 
of  physical  science. 

M.  Frederic  Cuvier,  the  younger  brotiier  of  the  illuiitrious  Baron 
Cuvier,  Professor  of  Aniuiai  Physiobgy  to  the  Mosenra  of  Natural 
Uutoiy  at  Paris,  and  Inspeetor-geaaral  of  the  Untvenity,  waa  bora 
at  Montbelliard)  In  AJaaea,  in  1773  :  he  had  from  an  early  period 
attached  himifflf  to  tfaoae  ttiidiea  which  his  brother  had  cultivated 
vri\h  .«J<>  nmeh  success,  and  his  appointment  as  keeper  «»f  fhe  mena- 
gerie at  til.  Jardin  des  Planter,  furnished  him  witli  the  most  favour- 
able oppurtumties  of  studying  tiie  habits  of  ammals,  and  of  prose- 
cuting hit>  rei»earches  on  tiieir  phy2»iology  and  structure.  The  An- 
aalaa  d'Hiatoire  Naturclleb  and  the  Mfimoiieadu  Moateii*  ooBtaln  a 
aeriea  of  bis  memoirs  on  zoological  subjects  of  great  value  and  in- 
terest^ and  his  work  "  Sur  lesDensdes  Mamjniferes  caasiicMmcomine 
Carncteres  Zoolo</ujm\s,"  U  full  of  novel  and  original  %'iews  and  ob- 
servations, and  fras  always  been  considered  as  oih^  of  the  most  va- 
luable contributions  to  the  science  of  Zoology  vviiich  has  been  made 
in  later  times:  the  great  work  Sur  flltsii/ire  det  MammifereSf'  of 
wlueh  seranly  nnmbeia  have  been  pnhliahed,  was  niKlertakflii  In  oon- 
jonction  trithGeoffirosr  St  HQaire,  and  is  the  most  oonsidanlile  end 
most  extensive  publication  on  Zoology  which  has  appeared  since 
the  time  of  BufKjn.  He  was  likewise  the  author  of  many  other 
works  nud  memoirs  on  Mok^ical  sul^eots  in  various  scientiie  joor* 
nals  and  collections. 

M.  P.  Cuvier,  Uke  Itis  eelebmted  relative,  combined  a  remaikaUie 
dignity  and  delation  of  cfaaneter^  with  the  most  affectionate  lenip 
per  and  disposltioau  like  him,  too,  his  anqnMtiona  were  nec  eon* 
fined  to  his  professional  pnrsuits,  but  ooni|irehended  a  very  evten- 
sive  range  of  lit(!rature  and  science.  In  his  capacity  of  inspector 
of  the  university,  he  devoted  himself  w  ith  extraordinary  zeal  to  the 
improvement  of  the  national  education  of  France  in  all  its  depart- 
ments^ from  tile  highest  to  the  loweiiU  It  waj>  in  the  course  of  one 
of  his  tours  of  inspeetion  that  he  was  attadmd  at  ftrasburg  with 
paralysis;  the  same  diiaaso  whicht  under  wnilar  eumnnstaneea,  bad 
proved  fatal  to  hb  brother*  and  lUcewise  in  the  same  year  of  his  age. 

])r.  Martin  van  Marum  was  secretary  to  the  Batavian  Society  of 
•Sciences  at  Haarlem,  ancl  superintended  tin-  publication  of  their 
Transactions  foi-  many  years.  He  w:e-  al^j  director  of  the  'IVv- 
lerian  Mus4:um  at  the  sauie  plaee,  and  tiie  uobic  libraiy  ot  natural 
history  and  science  wiiich  adorns  tlmt  establishment  was  chiefly 
eoUeeted  by  hiseiertianss  it  was  under  his  direelions  alao  thai  the 
gwt  oVialriral  machine  belonging  to  the  Teylerian  Museum  WSS 

cowtnctHlt  and  he  p«biish6d  in  i7d6  nnd        the  lesnili  a 
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very  extensive  series  of  expcrimctit*?  on  the  various  forma  of  doc- 
trical  phenomena  which  wrre  produced  hv  it.  ind  more  particularly 
with  reference  to  a  eoiiipui  iaou  of  its  etitcLs  witli  tkor<«?  produced 
by  a  |>owerful  voltaic  pile,  which  were  uodertaken  at  the  express 
ftqutil  of  Volte  liuMelf.  Dr.  nui  Haruvi  wm  wiafkuKbi  his 
very  various  acquiremen^and  was  the  author  of  many  memoirs  in  the 
flaarlem  and  other  TftanirtioBi^  on  boUpical, chemical,  physical,  and 
other  siibjt  cts :  he  was  a  man  of  the  most  simple  habits  and  of  the  most 
amiable  character,  and  devoted  himself  most  zealon^lv  flurinij  the 
j^reatest  part  of  a  very  long  life  to  the  cultivation  t)i  science,  and  to 
the  promotioa  of  the  interests  of  the  establishment  over  which  he 

Gentlemen,  I  hava  now  tifived  at  the  last  wul  most  painM  put 
of  my  duty  In  iiildffiwii^  jouy  wlilch  it  lUMt  grateAiUy  ud  most  rt* 
•pectfuUy  to  bid  yon  fiumrelL 


ASTRONOMICAL  SOCIKTY. 

Nov.  9,  1838.— The  following  communicutions  were  read:— - 
L  Astronomical  Observations  made  at  the  Imperial  Observatory 
at  Wi]i»»  in  the  yew  I§II5.  By  M.  Sla^miBki. 
Xliaie  iilitgvaUons  art  of  a  similar  nature  to  those  made  hi  fbnnetf 

yvum  and  commnnkated  to  the  Society  from  time  to  time.  The 

present  collection  consists  of  observations  of  Jupiter,  Safum,  Mar$f 
and  UruHus,  as  well  ns  of  moon-culminating  stars,  occultations  of 
stars  by  the  moon,  and  eclipses  of  Jupiier's  satellites.  The  •▼eo- 
ceatxic  right  ascension  and  declination  of  each  planet,  aud  for  each 
day  of  obafmtinB,  an  oompaiad  vilh  the  poA&ont  deduced  teom 
Bndca'a  BnUm  Bfitm§H»,  and  the  difltaranoea  noted.  In  the  ease 
of  Jupiter  these  differences  in  right  ascension  are  alt  |NMitlva»  and 
the  maximum  difference  is  P,36;  in  declination  the  maximum  dif- 
ferences are  —  4""1  and  -f  6"*9.  In  the  case  of  Saturn,  the  differ* 
ences  are  likewise  (with  one  slight  exception)  all  positive,  the  maxi- 
mum being  0^,80 ;  the  same  remark  a])plies  to  the  declinations,  the 
\  iriidle  of  the  difceneaa  beiog  positive,  and  varying  from  IS'^'G  to 

in.  tte  eaaa  of  Mtn,  &b  difinmicea  In  fight  aacensioo  vary 
from  ~0«,25  to  ;  and  indeottnation  from  ^l^'Oto  H-l^'e. 

In  the  case  of  Uranus,  the  differences  in  right  ascension  arc  very 
considerable,  and  nil  po«i*ivf',  mrving"  from  :3*,07  to  4',02  ;  but  in 
dechuatiou  the  ditierenccs  are  not  so  great,  being  confined  within 
— 4"*9  and  +3"* 9.  Thebc  large  errors  in  the  tables  of  some  of  the 
planets  are  confirmed  by  observations  made  at  other  observatories ; 
and  will  dMbtjaas*  in  time,  lead  to  their  eoRaotkm. 

The  ehitrfationa  of  the  moon-cuhniaatinf  stars  were  made  on 
thirty-two  days  at  various  parts  of  the  year,  each  observation  being 
made  with  the  fiv^  wires  of  the  t  r  msit.  Only  six  of  these  obserVE* 
tions  were  made  of  the  second  innb  of  the  moon. 

The  occultations  are  six  in  number ;  one  being  of  Suiur/t  on  the 
27th  of  August ;  and  the  others  of  various  stars.  1'here  are  ten 
eclipses  flf/igN/«r^«  ialsilitaa  s  via*  t«e  ef  the  frat,  and  tft  of 
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meter  and  thennometer  during  the  year,  with  a  statement  of  tiie 
prerailing  wind,  which  appears  to  be  north-west  and  pouth . 

11.  A  letter  from  Professor  BesscI  to  i^iir  J.  Uerschel, Bart.,  dated 
K6nig3berg,  Oct.  23,  1838. 

Esteemed  Sir, — Having  succeeded  in  obtainijag  a  long-loQked»finr 
mult;  tad  prasnming  tfa^  it  will  iotefett  m  gmt  ■md  mlow  an 
e^ibner  of  the  heavem  m  yoantiU,  I  take  the  liberty  of  makia^  a 
oonunimication  to  yiNl  tbeieupoii.  Should  you  consider  this  roro- 
munication  of  sufficient  importance  to  lay  before  other  friends  of 
Astronomy,  I  not  only  have  no  objection,  but  request  you  to  do  so. 
Witli  this  view,  I  might  have  sent  it  to  you  through  Mr.  Baily;  and 
I  should  have  preferred  this  course,  ab  it  would  have  interfered  less 
irith  llie  important  affiandaimiDg  your  attentioii  onyoar 

letom  to  Bn^^d.  Bat  to  fovL  I  oaa  wnte  in  uy  own  langnage, 
and  tfaaa  secoie  my  meaning  from  indiatinctne«. 

After  so  many  unsuccessful  attempt?  to  determine  the  parallax 
of  a  fixed  star,  1  thought  it  worth  while  to  try  what  might  hv  nc- 
compliiihed  by  means  of  the  accuracy  which  rnv  LTcat  Fraunhofer 
heliometer  gives  to  the  observations,  i  unileituuk  to  make  this 
investigation  upon  the  atur  61  Cygni,  which,  by  reason  of  its  great 
proper  motion,  is  peifai^  the  best  of  all;  which  affbida  tfie  a£nui- 
tage  of  being  a  dmible  star,  and  on  that  aoooant  may  be  observed 
with  greater  accuracy ;  and  which  is  so  near  the  pole  tiiat,  with  llie 
exception  of  a  small  part  of  the  year,  it  can  always  he  ohsenv^'d  at 
night  at  a  sufficient  distance  from  the  horizon.  I  began  the  com- 
parisons of  this  star  in  September  1834,  by  measuring  its  distance 
from  two  small  stars  of  the  11th  magnitude,  of  which  one  precedes, 
Mid  Ihe  odier  is  to  the  northward.  Bnt  I  soon  petcehred  tiiat  the 
atmosphere  was  seldom  snffidently  favourable  to  allow  of  the  ol^ 
servatun  <d  stars  so  small;  and»  llierefore,  I  resolved  to  select 
brighter  ones,  although  somewhat  more  di-tant.  In  the  year  1835, 
researches  on  the  length  of  the  pendulum  at  Berlin  took  me  away 
for  three  months  from  tlie  observatory ;  and  when  I  returned,  11  alley's 
Comet  had  made  its  appearance,  and  claimed  all  tlie  clear  nights. 
In  1836, 1  was  too  much  ocqyed  wiA  the  calcolations  Hif  the 
measurement  of  a  degree  in  this  coontrf ,  and  with  editing  my  wofk 
on  the  sobject,  to  be  able  to  pcoseente  the  observatioiui  of  a  Cygni 
so  unintprniptedly  as  was  necessary,  in  my  opinion,  in  order  that 
they  might  art  id  an  unequivorn!  it  >nlt.  But,  in  1837  these  ob- 
stacles were  icmuved,  and  I  tlnn  uijuii  resumed  the  hope  that  I 
iihould  be  led  to  the  isame  rei»uit  winch  Struve  grounded  upon  his 
observations  of  a  I^ra,  by  simihr  observations  Si  61  Cygni, 

I  aeleeted  among  the  small  stsrs  whieh  sntroand  that  double 
star,  two  between  the  9th  and  10th  magnitudes ;  of  which  one  (a) 
is  nearly  perpendicular  to  the  line  of  direction  of  the  double  star ; 
the  other  (b)  nearly  in  this  direction,  I  have  measured  with  the 
hdiiJiuoter  the  distances  of  tiiese  stars  from  tlie  point  which  bisects 
the  distance  betw^n  the  two  stars  of  01  Cygni;  as  I  considered  this 
kind  of  observatioii  die  most  conect  that  could  be  obtained,  I  have 
eoniraly  npealed  liie  obwnfitioas  abrteaii  times  every  night. 
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When  the  ateoapbere  has  been  mmsiudlj  luwtBadj*  I  have,  howerer, 
made  move  luimerous  repetitunis ;  althon^.  by  tloi,  I  fear  the  leaolt 
baa  not  attainad  that  piedaion  vhich  it  would  have  possessed  by 

fewer  obsen*atioTis  on  more  favourublc  nights.  Tliis  unsteadiness 
of  the  atmosphere  is  the  great  obstacle  which  attaches  to  all  the 
more  delicate  astronomical  observations.  In  an  unfavourable  cli- 
mate we  cauuot  avoid  iu  prejudicial  iuhueiice,  ualess  by  observing 
only  on  the  finest  nlghta ;  by  which,  however,  it  \roidd  become  ttiU 
move  difficult  to  ooUeet  the  number  of  obserratianB  neoesaaiy  for  an 
investigatkm.  The  places  of  both  stars,  referred  to  thenuddle  point 
ol  the  doable  atar,  are  ior  the  begimiing  of  1838. 

Distance.  Angle  of  Pos. 

a   461'^-617  201^  29' 34" 

b  706  -m  109  32  10 

Aa  the  inatniment  ^ea,attiieiametime,  thediatanceandangje 

of  position,  I  have  always  obeerved  both.  But.  the  potttum  circle  is 
divided  only  into  whole  minutes ;  which,  in  the  distance  of  the  first 
star,  have  the  value  of  0""  134 ;  in  that  of  the  second.  0"'205.  More* 
over,  other  causes  exist  which  may  render  the  observation  of  tlie 
angle  of  pgj^ition  less  certain  than  that  of  the  distances.  I  have, 
accordingly,  considered  the  first  of  these  as  of  less  consequence  in 
so  delicate  an  investigation*  and  concentrated  my  attention,  as  fiur  aa 
I  could,  upon  the  latter. 

The  following  tables  [which  will  be  found  in  the  Monthly  No- 
tices of  the  Societ5%  vol.  iv.  No.  17.]  contain  all  my  measures  of  di- 
stance, freed  from  the  effects  of  refraction  and  aberration,  and  re- 
duced to  the  beginning  of  I808.  In  these  reductions,  the  annual  va- 
riations employed  of  botJi  distances  are  =  +4"'3915  and  —  2"*825; 
wlueh  I  hare  dednoed  (on  tiie  suppotidon  that  the  staxa  a  and  b 
have  no  proper  motions)  from  the  mean  motions  of  both  stars  of 
61  Cygni t  which  M.  Argelander  had  lately  found  by  compariBon  of 
my  determination  (from  Bradley's  observation'^)  for  1755,  with  his 
own  for  1830.  In  the  meantime,  we  cannot  regard  these  variations 
ot  disUmce  as  the  iruo  mriat'tons;  because  the  stars  compared  may 
have  proper  motioua,  uud,  alio,  because  it  is  not  known  whether  the 
mean  of  the  motiona  of  both  stars  of  61  Cygni  appertains  to  its 
centre,  and  whether  ^ilit  (motion)  is  proportional  to  the  time.  In 
vrb&t  follows,  let  us  denote  the  true  variations  of  the  distances  by 
-f  4"-3915H-o'  and  — 2''-825  the  mean  distances  for  the  be- 
ginning of  1835  by  a  and  the  time,  reckoned  from  this  begin- 
nintr,  by  t;  the  difference  of  the  constants  of  the  annual  parallax  of 
61  Cygni,  and  of  the  comparison-stais  a  and  h,  by  «"  and  ^J^' ;  and, 
lastly,  the  coefficients  of  tiie  parallax  depending  on  the  pfaice  of  the 
earth  by  a.  Tlien  the  eipressions  of  the  distances  at  the  beginning 
of  1888  aie-^ 

For  the  star  «  =  a  +  fa  +  a  a" 
For  the  Star  6  =  /3  +  1/3^  +  0  ^' 

These  exprci»siuiki,     they  wuic  4t  the  time  oi  each  observation,  I 
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hm  mitten  against  the  obsimtkiBit  ive  can,  therefoiB,  liy  inipee* 
tkm»  perceive  how  tiie  observations  agree  xvith  tlic  tbcor}\ 

If  we  compare  liotli  divisions  of  these  tal)les,  we  shall  perceive 
thnt  the  agreeiaciit  of  the  observations  with  each  other  is  consider- 
ably augmented  by  giving  to  a"  and  /3"  positive  values ;  or»  in  other 
voids,  by  adnsitting  a  sensible  parallax.  If  lie  eonaldv  this  pa- 
mUsx  m  Ttnishing,  the  ran  ol  the  sqnans  of  the  remanring  dinsrw 
flOoeB  of  the  eighty-five  observations  of  the  star  a  can  be  diminished 
only  to  4*4487  ;  that  of  the  ninety-eight  observations  of  the  star  b  to 
4*7108.  If,  hoM'cvcr,  we  determine  a"  and  n",  so  that  the  ohsen'a- 
tions  may  be  represented  exactly  as  possible,  we  can  reduce  these 
sums  to  1*4448  and  2'44()d.  By  this  means  \ve  obtain  the  mean 
error  of  an  observation  of  the  star  a=  ^  0"'1327«  of  the  star  b  8 
+0"*1605.  That  the  ohennliiinegf  the  eeeoiMlatMr  are  lees  accn- 
rate  than  tlioie  of  the  fireti  I  oonsider  to  he  owing  to  the  difference 
of  the  directions  of  Uie  two  stars  with  respect  to  tiie  direction  of  the 
double  star.  The  way  in  which  I  conceive  this  difference  tn  nffcrt 
the  result  I  shall  here  leave  unexplained;  but  refer  to  the  complete 
discussion,  which  I  shall  enter  into  at  some  future  time,  of  the  pa- 
rallax of  61  Cygni. 

I  have  employed  the  preeediDg  Hst  of  tiie  obeetrations  of  the 
dktaiieee  of  tiie  iter  61  fim  «  and  h,  in  two  difierent  vm, 
in  order  to  dednoe  from  it  results  for  the  annual  peialkx  of  a 
Cyrjni.  T  hnve  first  as^sumcd  a"  and  />"  as  independent  of  each  other; 
or,  in  otiier  words,  considered  it  as  not  improba])le  that  a  and  b 
themselvei  may  possess  sensible  parallax.  In  thb  way  i  have 
found* 

Eor  the  8tar  a. 

Msta  dbtsnes  ftr  the  bsglnafaig  of  1888    4fl'*#094  MeanlEtror. 

Annual  variation  = +  4"'3915-0'''0548    +4  -3372   +0"  n:{98 

DU^acs  of  aiwual pmllax  of  61  tmi  a  ...  O^'^-^O  *aii»0       ^0  '0283 

PortiieStar}. 

Mean  distance  for  the  beginning  of  IS 3S  706  *2909   

Annual  variation  =  —  2"  S25-f  0"  '2  12(1    -2  -^S?!           +0  -0434 

Difference  of  annual  par  jtlkx  of  <;i  riiul  h.,.^*=>  -fO  •'iCi^:^           +0  '0278 

The  observations  seem  also  to  indicate,  that  th;  diffprfnoe  of  the 
parallaxes  of  61  and  b  is  sm;dler  than  that  of  CA  md  (i\  which  must 
be  the  case,  indeed,  iib  it^jclf  have  a  scaoible  parallax  j^reater  than  a. 
The  difference  of  the  computed  values  of  a"  and  in  £act«  exceeds 
the  limlti  of  llie  probaUe  uncertainty  of  the  oheerwitiDni ;  but  it  ie 
to  be  oheerved  that  the  probability  of  eqmU  values  of  a''  and  is  not  ao 
small  that  we  should  be  inclined  to  consider  the  difference  of  the  two 
m  proved  by  the  observations.  Further  observations  will  increase 
the  weight  of  botii  results,  and,  at  the  same  time»  give  more  accu* 
rate  values  of  the  annual  variationR. 

I  have,  therefore,  deduced  a  second  result  from  the  ob.«>ervations, 
which  leetB  on  the  euppoaition  that  tiie  p^m^lax^  of  a  and  6  are  »• 
seimMe  ;  or  that  a"  and  ft"  are  eqoal.  For  this  puzpoee*  aince  both 
ecanee  mtiitnow  be  bcought  into  oonaeiioii  witb  one  emotiber^it  ms 
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necessary  to  deduce  the  weight  of  the  ob?erv;itiriiis  coiiUiu* d  in  the 
second  series,  the  weight  of  tliose  in  the  iiral  aeries  being  taicea  as 
unit.  Ibm foond It s 0*6889;  wadhaaMf^tMtfnibM^ytim 
of  the  ttimml  pundhx  of  61  Cmfid  » 0**8U6.  Oa^ijpalhmh 
I  find  the  mean  distances  of  htm  «teni  fot  tb»  btaglMiliiy  o£  lM8,lo 
be  4ni"-G171  and  706"-2791  ;  and  fhc  corrections  of  the  aasumed 
vahies  of  the  annual  variations,  =  —  i)"  02[rA  and  -}-0"'2395.  The 
mean  error  of  nii  observation  of  the  kind  of  "which  I  have  as^siimod 
the  weight  as  uuit,  is  +  0"'13a4.  and  the  mean  error  of  the  annual 
panHaz  <tf  61  Ci/j/ni,  =  +  0*^*0903. 

tbiB  hypotbens  manifbvtly  represents  tlie  obseivtlioiis  somsiHisit 
leas  conectiy  than  the  first  caletilation  wtitik  ^nm  inslitated ;  but 
what  -we  lose  in  this  respect  is  not  sufficient  to  ontwdf^  tlie 
decided  preference  due  to  this  last  calculation.  We  cnn  form  a 
judc:ment  u})on  this  point  by  the  followini^  lists  of  errors  of  the  ob- 
servations, wiuch  contain  their  comparisons  with  two  forraulai; 
namely,  tJiat  of  the  first  cslculotion  and  tiie  present  hypothesis.  I 
have  dso  added  a  third  oohmm,  wUA  oonlaiiis  tiie  man  Unt  arise 
when  we  assume  the  parallaxes  a"  and  fi"  in  the  first  formula  as 
fanisbing.  This  column  also  shows  nnmediately  what  diffinrences 
were  still  to  be  explained  by  the  annual  parallax.  It  shows,  in  fact, 
that  these  differences  are  commonly  positive  or  negutive,  accordingly 
a>*  the  coefficient  of  the  annual  paralhix,  Avliich  the  foroiroinj!;  tablea 
eive,  is  positive  or  negative.  £The  tables  here  referred  tu  wiii  also 
be  foaim  m  the  MonlSly  Notices  o£  die  Sodely,  as  bdbre.] 

As  the  mean  enor  of  the  anniial  psiallsx  of  61  <%al  (»(y*dl86) 
IS  01^  3^0^*0202,  and  oonseqQently  not  i^  of  its  vilwd  ooBi|nited; 
and  as  these  comparisons  show  that  the  pro;:^e!!s  of  the  influence  of 
the  parallax,  which  the  ob<?ervations  indirnt-,  fr^llows  the  theory  as 
nearly  as  can  be  exjtectrd  considering  its  smailuess,  we  can  no 
longer  doubt  that  thi»  parallax  is  sensible.    Assuming  it  (y  -^l 
we  find  the  distance  of  aie  star  61  Cygni  from  tibe  son  &7700  mean 
distances  of  Uie  earth  from  the  sun:  light  employs  10*8  3fear8  to 
traTene  this  distance.   As  the  annual  proper  motion  of  a  OjfgiU 
amounts  to  5"' 123  of  a  great  curcle,  the  relative  motion  of  this  star 
and  tli(*  «un  mu?»t  bo  conpidcra1)ly  more  than  sixteen  semidiameten; 
of  the  earth's  orbit,  and  the  star  must  have  a  constant  aberration  of 
more  than  52''.    When  we  shall  have  succeeded  in  determining  the 
elements  of  the  motion  of  both  the  stars  formine;  the  doable  star, 
found  their  common  centre  of  gravi^,  we  shsll  be  able  also  to  de- 
die  sum  of  their  masses.    I  have  attentively  considered  the 
preceding  observations  of  the  relative  positions;  but  1  cousiderthem 
n«5  yet  very  inadequate  to  atl'ord  the  clenK>nt«  of  the  orbit.    I  con- 
sider them  fcutheient  only  to  show  that  the  annual  ani^ular  motion  is 
somewhere  about  5  of  a  dejjjree  ;  and  that  the  distance,  at  tlie  be- 
giuniug  of  tliis  century,  had  a  miuinum  of  about  15".  We  are  enabled 
henee  to  condnde  that  the  time  of  a  revolution  is  more  than  540 
years,  and  that  the  semi-major  axis  of  the  orbit  is  seen  under  an 
ang^  of  more  tiian  15''.    If,  however,  we  proceed  from  tiiese  num- 
be»»  which  are  merely  limits,  we  find  the  sum  of  the  masses  of  both 
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Stan  lfi0S  dun  half  tJiema's  mass.  But  this  point,  ^Idch  is  de- 
serving of  attention,  cannot  be  established  until  the  observations 
shall  bp  sufficient  to  determine  the  elements  accurately.  When  lonc^- 
continucd  observations  of  the  places  which  the  double  stiir  occupies 
amongst  the  small  &tars  which  surround  it,  sliall  have  led  to  the 
knowledge  of  its  centre  of  gravity,  we  shall  be  enabled  to  determine 
liia  two  nMiseB  lepaivlelj.  Bat  we  oaanot  anticipate  the  time  of 
these  farther  researdiea. 

I  faaTe  tnmbled  yoa  with  many  particolan;  bat  I  trott  it  ie 
not  necessary  to  offer  any  excuse  for  this,  since  a  correct  opinion 
to  whether  tlir  investigation  of  the  paralinx  of  61  Cycjni  has  idready 
led  to  an  a]>|ir(jxlmate  result,  or  must  still  be  carried  further  before 
this  can  be  alhrmed  of  them,  can  only  be  formed  from  the  knowledge 
of  tiMMB  paiticQlBn.  Had  I  merely  oomonuioated  to  you  tiie  re- 
ialt»  I  ooold  not  hnvv  eiq^ted  that  yoa  would  attribute  to  it  tiiat 
eextainty  which,  aoeordiiig  to  my  own  judgment,  it  poeseaaea.  I 
have  tho  honoor  to  be,  eateeoMd  Sir,  yoon,  F.  W.  BHaift. 

XIV.  Jntellig€tice  and  MiscelUntetms  Articles. 

SILICATES  OF  SODA. 

MFRITZSCHE  has  described  two  crystallized  compounds  of 
•    silicate  of  soda  and  water  ia  a  mcmwr  read  before  the  Im- 
perial Academy  of  St.  Pctersburgh. 

When  silica  is  dissolved  to  saturation  in  a  solution  oi  caustic 
soda,  a  liquid  is  obtained,  which  is  capable  of  being  almost  entirely 
converted  into  crystala.  If  the  aolntioa  be  concenScated,  a  cryatd- 
line  mass  is  formed  in  a  few  daya;  whereaa  if  it  be  moderately  di- 
lated, it  depoaita  oystalline  radiated  hemiepherical  masses,  or  scalea 
or  laminsc  composed  of  crystals  which  are  more  or  less  distinct. 
When  this  compound  is  prepared  on  a  large  scale,  crystals  are  ob- 
tained of  the  size  of  a  j)ea,  which  are  perfeetly  formed,  and  have 
polished  smiuces;  the&e  are  the  crystals  which  were  submitted  to 

analysis,  and  were  juaed  for  the  determination  of  the  cryataDine 
fom.  i  tliia  aalt  waa  analyaed  in  the  uaoal  way ;  that  ia,  it  waa  de- 
compoaed  by  hydrochloric  acid,  and  the  quantities  of  chloride  of 

sodium  and  silica  determined ;  66  S  parts  of  the  crystals,  pulverized 
and  pressed  between  iohU  of  paper  to  remove  their  moisture  aa 
much  as  possible,  gave  14  4  of  silica  and  27*5  of  chloride  of  sodium, 
which  is  equivalent  to  14'6  of  soda;  the  quantity  of  water  is  then 
S7*8  or  56'59  per  cent  On  exposing  some  entire  crystals,  bat 
which  probably  retained  a  litUe  moiatare,  to  a  atroog  heat,  the  loaa 
amoanted  to  5  7  - 23  per  cent.  The  aalt  may  therefore  be  considered 
as  composed  of 

By  annlvsis.  Theory. 

Silica   21-55   21*52 

Soda   21-86   2186 

Water   56*59   56*69 

100*  100* 
The  anther  npnaents  it  by  Na»  Si>  +  27  H. 
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If  this  salt  be  cxj)o>c(l  to  atmospheric  air,  it  is  altered  by  the  ab- 
sorption of  carbuuic  acid,  but  it  does  not  deliquesce.  Placed  under 
a  Teceiver  over  sulphuric  acid,  it  expands,  fint  il  tiM  stn&ce,  and 
after  some  time  cnren  to  the  centre  it  the  oryatnL  but  it  pgeeeirea 
its  form.  When  heated  to  l22^Fabr.  It  fuses  and  forms  a  girupy 
liquid,  which  on  oooling  doea  not  aoUdify,  hot  Jong  letaine  itsliqiiid 
stair . 

The  form  of  these  erystals  has  been  asccrtaiaed  by  M.  Nordeil* 
skiold ;  they  belong  to  tlic  prismatic  system. 

M.  Fritzche  h&6  bucceeded  iu  obtaining  another  hydrate  uf  tlie 
above  lilieate  of  soda,  but  he  haa  not  been  able  to  aeeaitain  the  cir* 

cumstanoefl  re^uiaitefiir  itaproductian;  it  waspcoeoxediBpNpanng 
the  foregoing  m  large  quantity ;  in  sphcrioal  masses,  the  surfaces  of 
which  were  corcrcd  with  crystjils  ;  the  crystals,  though  of  determi- 
nate form.  f  (nilfl  Tiot  be  measured,  but  belonged  to  the  system  of 
axinite  ;  the  piupcruc?5  of  the«;ilt  were  not  determined  with  pre^ 
sion,  owing  to  the  small  quuntity  ubluiacd  ;  thifi  conskted  of 


By  analyfei^ 

Theory. 

.  36*30  

..  96*94 

Soda  

.  96-80.  

. .  96-53 

Water  

lOO" 

The  aymbol  ia  Na^  &i*  +  lSH.^L*InHUut,  No.  954. 

[RqireeentiDg  silica  by  16,  aoda  by  83,  end  %vater  by  9 ;  the  first 
salt  may  be  regarded  as  a  disilicate  of  soda  with  10  eqa.  of  water; 
and  tbfi  eecond  as  containing  6  eqs.  of  water.— B.  P.] , 


Ki:sr]IiA'lK»N  OF  PLANTS. 

M.  Colin  has  read  before  the  Academy  of  Sciences,  a  memoir  on 
the  reepiratioo  of  planti,  the  ezperimento  detailed  in  which  weve 
performed  with  M.  Edwarda,  Sen. 

Scarcely  any  of  the  phmomena  of  the  lesinration  of  plants  have 
been  hitherto  recognised,  except  the  disengagement  of  carbonic  aeld 
pas  ;  and  this  has  been  ex])lained  by  the  combination  of  the  oxygen 
of  the  air  ^vith  tbe  carbon  of  the  gniin.  Thus,  according  to  this 
tlieory,  the  grain  is  only  acted  upon  by  the  atmosphere,  and  the 
action  of  water  on  the  reparation  of  plante  is  not  eonridered.  In 
the  respiration  of  loa»ee^  caibonio  acid  ia  erolved  dming  the  night, 
and  during  the  day  it  is  absorbed,  and  oxygen  is  disengaged  by  the 
direct  solar  rays ;  and  these  fiu^ts  are  explained  on  the  supposition 
that  the  carbonic  acid  absorbed  is  decomposed  by  the  plant,  its 
carbon  appropriated,  and  the  oxygen  disenuruged.  But  this  explana- 
tion supposes  the  plant  to  possc&s  a  decomposing  power  which  to 
MM.  Edwards  and  Colin  it  seems  difficult  to  admit ;  and  they  have 
in  oonsequence  icsnmed  Uie  examinatkm  of  this  function  of  planta. 

Hltluirto  the  eiqieriments  ^rformed  on  the  respiration  of  gndn 
Ime  always  been  peilbnnedin  the  air ;  or  when  they  have  been  per- 
fanned  ia  mter,  tlw  explanatiioal  of  the  nhwanMnna  have  been 
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limited  l)y  what  occurs  in  the  air  ;  what  has  been  dt?2pnc;'a^d  in  the 
Utiitl  ]ins  not  lirea  ozABundd  {  but  thift  hAi  bttn  done  byMM«£«d* 
Wards  fuid  Culm. 

1  hey  took  a  g^be  with  a  straight  neck,  the  capacity  of  wiiich 
WIS  ftauk  thne  to  ter  lltMt  ol  water,  (about  18t  to  344  eabio 
tuelies,)  wflii  wliitth  it  wm  fOM^  and  tbey  dm  introdnoed  lorty 
large  and  perfect  WiiuLsor  beans  (/hfes  de  marais).  To  tlie  ^obe 
a  bent  tube  was  adapted,  which  was  filled  with  water,  and  which 
terminated  in  a  jar  also  filled  with  water.  The  beans  were  thus  in  ' 
contact  only  with  the  water  and  the  air  which  it  cojjtaiiu  cl,  and  i 
which  could  not  be  renewed  on  account  ul  the  mode  in  which  the 
experiment  was  performed ;  and  this  is  an  important  ciroiimstanoe, 
and  upoBwfaieh  tiia  hunwm  of  €bt  axparimant  dapands* 

The  first  phsenomenon  which  appeared  waa  tha  disengagmant  of 
bubbles  of  air  arising  from  the  seeds ;  at  tlie  end  of  twenty-four 
hours  the  disengtig'cmctit  ^vns  considerRblo.   At  the  expiration  of  four  1 
days  the  beans  were  woiglied  ;  they  had  increased  twenty  per  cent, 
in  weight ;  when  put  into  the  ground  they  came  up  perfectly,  which 
proves  that  they  had  suti'ered  no  change.  As  to  the  production  of  gas, 
that  which  waa  diwngaged  after  paatuig  tfarongh  tiia  water,  and  ra-  i 
cetfeditttiiatnbeandjar,waaonly  aaignofmeiaii^^  it  could  f 
be  only  that  portion  which  the  water  did  not  dissolve,  as  it  was  gra- 
dually formed  ;  it  was  therefore  smaller  in  quantity  tlum  that^^  ^Jich 
was  dissolved.    The  quantity  of  air  which  had  passed  through  the 
water  without  beini^  dissolved  amounted  to  from  twenty  to  forty 
millimetres  {122  to  2  44  cubic  inches) ;  but  that  which  was  dis- 
aohed  in  the  water,  and  which  waa  ei^ielled  from  it  hy  ehoDition^ 
waaveryonnaiderBUe.  Before  the  expenment  the  water  in  liie  globe  < 
contained  about  4*577  cubic  inchea  of  atr,  and  after  the  experiment  I 
more  than  30*5  cubic  inches  of  gas  were  expelled,    llius  the  action 
of  the  beans  alone  produced  nearly  30  cubic  inches  of  gas.  No  dnn])t, 
therefore,  can  exist  as  to  the  action  of  water  in  the  respiration 
of  the  beans. 

It  was  found  that  tiie  gas  generated  conaiated  of,  1st,  an  eooRnoaa 
quantity  of  carbonic  acid  s  8nd,  anahnoat  minitely  niiall  portion  of 
oxygen ;  and  3rd,  a  very  amall  qnantity  of «  gaa  which  appeared  to  be 

azote,  or  at  any  rate  the  authors  at  presents©  consider  it ;  its  ]iropor- 
tion  was  rather  smaller  than  thnt  of  the  air  contained  in  the  water. 

These  experiments  then  jjrove  that  during  the  respiration  of 
plants  water  is  decomposed,  nnd  that  the  carbonic  acid  formed  is 
derived  from  the  oxygen  of  the  water,  which  unit^  with  the  carbon 
ofthegnun.  MM.  Bdwarda  and  Colin  i  ropose  to  eiamini^  on  a 
fbturo  occaMon  whetiber  the  carbonic  acid  thus  formed  ia  totally  or 
partially  dbengaged,  and  whether  the  hydrogen  of  the  walar  ii  ah"  { 
sorbed  by  the  giMti.-^L'IntiUut,  No.  257. 


VALERIANIC  .T.THER.     BY  MM.  GROTE  AND  OTTO. 

When  valerianic  acid  or  a  valerianate  is  distilled  with  alcohol  and 
sulphuric  acid,  a  liquor  is  obtained  which  ocmtains  a  large  quantity 
of  valerianic  stiier ;  tina  Kther  aepcrates  partly  of  ftedf  and  partly 
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liieaddilteeftnte.  It  kM  a  pcMraltag  odowr  of  Mfe  aad 
▼aleriaii}  iltooolodriflMjitoqMOfflftgiwitf  laO*8M$te 

point  is  272*^  Fahr.   it  is  scarcely  soluble  m  mkm,  bvt  ilimoi^w 

Tcry  readily  in  alcohol,  Ecther,  and  oils. 
Tiie  results  of  the  luudyau  with  oxide  of  oopper  were 

Hydrogen   10-736  10-851 

Carbon    64-793  G4-963 

Oxygen   24  541  24186 


100*  100* 
Whidi  Uieate  the  annezed  fbeovetical  comporitkm, 

28  e^.  hydrogen   174-713  10-623 

14       carbon    1070  090  65'066 

4       o]^gen   400  000  24*321 


1644-803  100. 
Acooiding  to  tfasso  TOBofltSf  tfaob  sillier  is  fonned  of 

1  eq.  Tddiame  add   10C+18H+dO 

1     «liier    4C-I-10H+10 


14  C  +     H  +  4  () 
The  other  properties  of  this  fether  are  similar  to  those  already 
known. — Journal  de  Pltannade,  vol.  xxiv.  p.  365. 


ACTION  OF  SULPHATE  OF  AMMONIA  ON  GLASS.  BY 

M.  .MARCUAND. 

A  mixture  of  hydrocblorate  and  nitrate  of  anunonia  attacks  glass 
Toy  itra^.  especiaUy  wfaon  it  contaias  kad ;  andthe  lameis  the 
caee  inth  ra^ihate  of  ammonia.  This  salt,  as  is  well  known,  if 
neutiil,  is  ooBverted  by  the  aotiion  of  heat  intoanaddaalt,  gmngout 

ammonia ;  it  may  therefore  be  considered,  under  these  circumstances, 
as  iicid  salt,  if  it  be  heated  in  a  glass  vessel,  it  begins  to  fuse 
aL  about  284°  Fahr. ;  up  to  536°  it  suffers  no  alteration,  l)ut  at  tliis 
temperature  it  gives  out  ammonia,  and  sulphuric  acid  and  sulphite 
of  ammonia  anl&Be.  and  then  it  may  be  ofaeerved  that  the  glfeaa  ia 
strongly  attacked.  All  the  interior  surface  becomes  dull,  because  com- 
biaation  tak^  place  between  the  sulphuric  add  and  the  potash  of  the 
glass,  and  temporarily,  probably,  between  the  ammonia  and  the  sili- 
cic acid.  Most  commonly  the  vessel,  which  is  frcquciitlv  acted  upon 
to  the  middle  of  the  c^lasn,  breaks,  and  from  the  h5:5aies  there  pro- 
ceeds a  sort  of  saiiiic  hj^cd  w  laLc  mass,  dilhcuilly  soluble,  and  which 
ia  easily  found  by  the  blowpipe  to  be  sulphate  of  potash.  M.  Mar- 
ohand  stately  that  he  has  ako  freqnentLy  obaerved  that  watoh  glasses 
containing  lead,  which  he  employa  to  dty  sttbstances  in  vacuo  over 
sulpluiric  acid,  are  covered,  after  a  certain  time  (about  two  to 
four  weeks)  with  numerous  cracks,  and  from  whicli  he  has  easily 
detached  small  fragments.  It  was  impossible,  however,  to  deter- 
mine that  loss  of  weight  occurred  in  this  case ;  this  pha^uomenon 
could  nottheredfore  be  deiiyed  from  a  disengagement  of  inclosed  aur. 
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a«  Bischoff,  who  lia«  niadc  a  similar  uliscrvation,  is  inclined  to  sup- 
pose ;  the  9aine  appcurioiceis  have  not  bceu  observed  on  the  receivers 
ol  the  air-pump,  nor  in  any  oUmt  Idnd  of  glaai. 

Jm/m&l  ie  Pkurmaek,  toL  xxnr.  p.  367* 

ACOKITIC  ACID^ 

M.  I^uchner,  jun.  has  investi^itcd  the  properties  of  this  acid,  which 
wa'-  fir^t  obttii?icd  by  M.  Peschicr  of  Geneva  in  ISUO,  from  the 
Acunitum  napeiirs  nr^d  Aconitum  jMimcuIatum.  M,  Reuss,  haviugoc- 
caatou  to  ][n'epaxe  a  large  quantity  of  the  extract  of  aconite,  ob- 
tuned  a  comUtenfale  povtkMi  of  a  granular  diit^  white  —i^Hy^ift, 
comdstiiig  pincipally  of  aconite  of  line,  and  liua  he  sent  to  M.  Biich« 
ner,  yvho,  in  order  to  tepaiate  the  aconitio  add  from  it,  fiiat  wash- 
ed it  repeatedly  with  water  and  alcohol,  to  remove  the  extractive 
matter,  and  then  dissolved  it  in  dilute  niti'ic  acid.  The  solution 
hv'm^  filtered,  the  aconitic  acid  was  precipitnted  by  excess  of  arrtatc 
ot  lead.  The  precipitate  obtained,  being  well  washed  and  separated 
by  filtration,  was  diffused  through  distilled  water,  and  submitted  to 
a  ooRcnt  of  h^rdnwnlphuiic  add  tmtil  the  aoomtete  of  lead  was 
eompktely  deouoqwsed.  Tlie  ao^huret  of  lead  being  separated,  the 
liquor  was  ev^x^aetedwith  a  gende  heat,  andtheaeottitieaoidfonii* 
ed  a  white  grnnnlar  crystnlline  mn??.  Some  aconites  are  so  rich  in 
S'  i  onite  of  lime,  that  nearly  ;>  >  much  may  be  obtninrd  as  of  pure  ex- 
tract. In  order  to  dry  it  Milliciently  for  analysis,  ilic  acid  whs  dried 
in  a  current  ui  air  of  the  lemuerature  of  2-^8°  i-  akr.  By  combu&Uoa 

witb  oxide  of  oopper  tiie  naolte  ohteined  weraf 

Hydrogen                      8*44  S*80 

Carbon                        41  ni  4184 

OrjgBH   64*36 

100-  100- 

The  comp(»itioQ  of  the  acid  as  combined  with  oxide  of  silver,  ap- 
peared to  be 

Hydrogen    9*98 

Carbon    48-71 

Oiygen   49*06 

100- 

From  which  it  appears  that  the  free  acid  is  comiKJtjed  of 

4  atoms  of  hydrogen  =   24*959  ....  3*42 

4  carbon  305*744   41'84 

4     „     oxygen   =  400*000  ....  54*74 

C4  H       -f  H-  O        =       730-703  100* 
while  the  conibinod  acid  consists  of 

2  atoms  ol  hydrogen   =    l*2'47f)  ....  2-02 

4     "     carbon  =  305*744  ....  4.9-45 

3  "     oxygen   s  300*000  ....  48*68 

C«H«0*  s  618*338  100* 
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Tbew  eipedflMifei  ma  to  prove  tiuit  tfieaeiil  oontmied  iam* 

idtelias  the  same  composition  as  maleso  and  iumaric  acid;  that  ia 
to  say,  in  its  free  state,  like  them,  the  composition  is  the  same  as 

that  f>f  malic  acid  combined  with  bases,  that  it  consists  of  equal 
atoms  of  hydrogen,  carbon,  and  oxycren,  and  is  distinguished  from 
malic  acid  in  a  state  of  combiuatiuu  by  containing  an  atom  less  of 
water. 

IW  amtiiar  atatsa  tha  dtffopeiioe  iMtvroan  ttte  propertiea  of  tiia 
aconitic,  maleic,  and  fumaric  acida :  acooitic  acid  doea  aot,  likie 

ntalic  acid,  yi^  regular  and  disdnct  crystala;  it  aaaomea  the  state 
•  of  a  crystalline  crust  or  of  mammellated  masses,  formed  of  rrv-tals 
so  small  that  their  form  crinnot  be  determined  even  by  thr  micro- 
scope. When  pure,  aconitic  acid  is  perfectly  white,  unallerable  in 
the  air,  and  very  soluble  in  water  at  all  temperatures,  it  dissolves 
alio  -ntj  wdl  in  aleohol  and  in  alfaer ;  hf  empontkm  it  aepavatea 
jEramita  aolatkma  in  thidc  eroats,  or  in  fine  lanufiaationa.  In  thia 
VMpeot  it  diffara  ham  fumaric  acid,  which  is  very  slightly  soluble, 
and  from  maleic  acid,  which  crjstalllzcs  in  very  distinct  prisms.  As 
to  its  tiavour,  tiie  ])aramalleic  urid  hn«  u  disagreeablt  isun^cous  taste, 
which  aconitic  acid  does  not  |)o^^sess.  When  expii-(  tl  to  heat  these 
acids  act  in  a  very  dilicrent  manner,  and  may  be  readily  distinguished; 
liuHaioacidfoMi  witbdifficQhj;  when  healed  to  above  3dS*Fahr., 
itiBooiDplelel7Tdeliltzed,aDd7iddaaaolkl  aublim  Maleic  add 
liiaea  at  948?,  diatils  perfectly,  and  if  the  heat  be  zatsed  a  little,  and 
the  opavatum  prolonged,  it  is  converted  into  fumaric  acid ;  when, 
howenrar,  it  i$  quickly  heated  in  a  retort  it  is  volatilize  d  in  a  liquid 
state,  yielding  a  little  fumacic  &(ad«  and  on  cooling,  the  liquid  product 
crystallizes. 

Aconitic  acid  acts  differently  when  heated  on  a  sand  bath  in  a 
long  tnbe  to       Fsfar* ;  it  beooBaea  biown,  bnt  doea  not  foae.  At 

this  heat  it  begins  to  melt,  bnt  it  doea  not  boil  till  heated  to  320* 
Fahr.,  and  then  it  beoonoee  red-brown.    If  it  be  kept  for  some  time 

in  this  state,  it  is  not  converted  into  fumaric  acid,  but  small  colour- 
h"^*;  dro|i«  nrc  observed  to  condense  on  the  surface  of  tin;  brown 
liquid,  winch  oa  coolini^  become  colourless  jjrismatic  cr)"stals ;  t)ut 
the  greater  part  of  thiii  ucid  is  converted  iuto  a  brown  teuaciou^  hy- 
grometric  matter,  which  diaaolvea  in  water  and  doea  not  cryatallize. 

Aconitic  aeid  subjected  to  a  sudden  heat  in  a  small  mnch-indined 
retort,  fuses,  becomes  brown,  yields  white  vapours  which  condense 
into  a  bright  yellow  litjuid,  of  an  acrid  taste  and  empyrcumattc 
smell.  Charcoal  remains  in  the  retort,  but  the  bright  yellow  liquid 
becomes  full  of  slender  i)rismatic  crystals ;  when  these  are  separated 
more  crystallize  in  the  mother  water.  These  crystals  are  not  aco- 
nitic add ;  when  precipitated  hj  acetate  of  lead  they  give  a  floccu- 
lent  iprecipitate,  which  differs  from  aconitate  of  lead  by  its  greater 
tolubility  ;  the  precipitate  xesemUes  diose  obtuned  with  the  maleic 
and  malic  acids,  in  being  conTerted  into  brilliant  crystals  by  contact 
with  water,  which  is  not  the  case  with  acoi^ituto  of  lead. 

Journal  dePharmacw,  vol.  xxiv.  p.  403. 
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SEPARATIOlf  OF  COME  fWHi  ABtURQ* 

Accortlinn^  to  jM.  Ro«e,  the  separation  of  the^e  metals  is  to  be 
effected  by  dcconiijosm::;  a  solution  of  them  by  ammonia,  and  tbtu 
digesting  it  for  a  cousiUerable  time  in  an  exresf«  of  hydrosulijimret 
of  ammooia,  adding  to  the  Altered  golutiun  ciLuer  acetic  or  muriatic 
9Gid>  wliif^  precipitMi  tb*  MNnio  u  tiM  state  of  a  ral^lniMl. 

M.  Bncbiier  lumxig  oecanon  to  ■^ir^t  %  cue  of  pcHso&ii!^  Iif 
Scheele'e  green,  retnrtad  to  the  aboye  method ;  but  soon  fonui  that 
the  sulphuret  of  arsenic  so  ohtained  contained  a  notable  quantity  of 
copper,  notwithstanding  the  liydrosulphnrc  t  of  ammonia  had  been 
previously  shaken  up  with  a  portion  of  hulpiiur.  The  precipitate, 
oa  the  additiuu  of  acetic  acid,  was  of  a  dirty  fletih-red  colour. 

M»  BoduMT  After  sav^  tnak  effi^^ted  the  aepewikn  in  tfaelalr* 
lowiog  iMimer  t** 

Hio  metals  were  perfectly  pieaiuteted  from  a  solution  xa  ami* 
atic  acid  by  sulphuretted  hydrogen.  The  precipitin,  after  being 
washed  with  wntfr  hnj<^ipy  in)phm^ttf^  iiydiQ|pBR  ni  tohitifwii  ivot 
dried  and  ^M  ighed. 

A  portion  of  this  precipitate  wan  misted  with  exactly  four  tilMV 
iti  weight  of  carbonate  of  potash,  and  eight  times  its  wei^t  of 
akrt,  tStA  boatad  ia  a  fjiim  -nmiA  vaaaSk  it  aulted.  Tbe  ranlliag 
deik  Uttiah  giay  mass  was,  on  cooliag»  boiled  for  some  time  in  a 
quantity  of  water.  Pure  oxide  of  copper  laaHuied  aaiteolved. 
which  was  collecteri  and  weighed.  The  arsenic  mny  Tie  Ff^pnruted 
from  the  solution,  and  the  quRrtrtty abcert  iiiicd  in  tlicusuid  nuumer. 
A  shorter  process  liowercr  i-.  ;d>er  the  bciKU  Jitinu  of  the  oxide  of 
^pper,  to  super^^auuidd  tiie  :iuiutiuu  by  muriauc  acid,  and  asccrtaiu 
the  quantity  of  sulphur  or  aoblnirie  acadby  neanaof  baryfeai.  The 
QQaatity  ol  eulplnir  added  to  fiie  awtadtio  copper,  and  tbal  dadaeted 
from  the  weight  of  the  combined  sulphureto,  givea  tbe  qoaatil^of 
the  sulphuret  of  arsenic,  from  which  the  weight  of  the  arsenic  may 
be  calculated. — Annalen  d«r  Fijfmk  «ad  CAtew'g.  J*  C,  Poggencbiff, 

vol.  zUv.  p.  Idas. 


ON  A  MSTUOD  OP  DISTINGUISHING  STROKTTAN  FROM  BAEYTS8 

AND  LIME.     BY  HENRY  KOoE. 

The  qualitative  examination  for  strontiiui  is  so  far  difficult  as  all 
tbe  substances  which  precipitate  solutions  of  strontian,  also  more  or 
less  precipitate  solutions  of  barvtoa  and  lime.  In  all  cai»es  with  respect 
to  reagents,  strontian  etanda  between  barjtaa  and  lime.  Some  xe« 
«Miita,  viz.  tulphuric  add,  aolntioo  of  dnomate  of  potaih^  benzoate 
01  ammonia,  ioclate  of  soda,  precipitate  barytes  peiiiwtlyiroiaiitsioltt* 
tion ;  strontian  less  perfectly,  and  lime  still  less  so  ;  other  reagents, 
as  the  alkaline  oxalates,  ou  the  coiitntn%  j)recipitate  lime  perfectly, 
strontian  imperfectly,  and  barytes  sUii  more  imperfectly.  Some 
reagents  which  do  nut  urccipitate  strontian  or  liiue  perfectly,  pre- 
cipitate baiytei,  viz.  oydroflaoBiUdc  acid;  and  there  are  otbera 
vbich  can  vi^  certainty  diatiaguiib  aolutioDa  of  barytea  or  atron- 
tian  fipom  aolutiooa  of  iime ;  as*  for  instance,  aobition  d  sulphate  of 
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&B0»  But  Hiora  is  BO  known  mrait  tilik^  icCi  tiwillit^  towirdi 
•obtioii  of  bwytes  and  lime,  and  differently  towtidB  ioktioot  of 

strontiaii.  Ferrocyanate  of  potash  is,  however,  such  a  reagent; 
this  occasions  precipitates  in  neutral  solutions  of  barytes  and  lime, 
provided  they  are  not  too  dilute ;  they  arc,  accordin[r  to  Mosajider 
and  Dufios,  combinatioa»  of  ferrocyanate  of  potash  and  barj'tes,  and 
of  ferrocyanata  of  pdash  and  lime.  £?eo  in  diluted  ■oluti<M»  of 
iMoytBS  thti  oompomid  aAor  mnc  tnno  ciyrtftBms  on  tlio  suloft  of 
tiio  i^ass  in  very  diattnct  crystals.  Bunsen  has  describod  Hmn  In 
Foi^geiidorff's  Ann,  vol.  xxxvi.  Strontian  m  not  precipitated  from  so- 
lutions even  when  concent rnted,  nor  are  any  crystals  formed  after 
resting  for  a  lon^-  time.  It  ap[n  t.-.  therefore,  that  ferrocyanate  of 
potash  in  combination  with  strontian  tormn  a  soluble  salt.  By  this 
means  a  neutral  solution  of  strontian  may  be  distinguished  from  one 
of  barytes,  aod  ftom  lino,  tad  alM  fiott 

wise  eves  a  psedpitate  with  ftnooyanaie  of  ^ptt^aA^^ofgendmrft 
jhmJm.  1888.  No.  7.  p.  445. 


Bjuxwh  Amociation  for  thi:  AuvANCEMEyr  or  Sf  iknc«s  InSTEV- 
MENTs  FOR  THK  Alleviation'  oi  I)iiA!  \i>>. 

We  are  requested  to  intimate,  that  a  Gonmullee  iiaving  been  ap- 
poiDtedat  tbeNewcaatloiMctiiig  of  I3ie  Biitiih  Aatooiation,  held  in 
Ae  aaoBdi  of  Avgnat  hat*  for  the  purpose  of  considering  and  fo* 
porting  OB  the  instrumenfcs  vbich  may  be  deemed  best  adapCid  for 
assisting  the  hearing  in  cases  of  deafness,  the  Committee  will  be 
happy  in  being  fevoured  with  tlie  co-operHtion  of  m\ch  ]><'r^onH  as 
may  be  di^poped  to  aj*ai8t  their  inquiries,  either  by  suggestions,  or 
hf  the  loan  oi  lu^alruiaeats  or  apparatus  in  explanation  of  their  views. 

Letters  or  panaaia  are  xemieBled  to  be  teaasaaitted,  postage  or 
carriage  paid»  to  the  earo  of  Maasn.  Taylor*  Red  lion  Court,  neat 
Btoeaft»  Printaia  to  the  AaMOiation. 


METEOKO  LOGICAL  OBSERVATIONS  FOR  NOVEMHER  1838. 

Ottswicfc. — Nov.  I.  Overcast:  rata:  cUtar  si  night.  2,3.  Fiiie.  4.  Eaio. 
&  Fioa.    «.  Varyios.    7.  Bate  t  let  t  tMjr  at  ni^  8.  daersiidAaas 

min.    9.  Heavy  rain.    10.  Clear  and  6ne.    II.  Dense  fog.    19;  Claarand 

aold.  13.  Frosty:  fine.  14.  Frosty  and  fo^gy.  15,  If?.  Foggy.  17.  Foggy: 
ina^  1^19;  Bain.  UO.  Cold  haze.  21— Foggy.  24.  Bkuk  and  cold.  25, 
99.  V^OB^.  87.  Ovwnaaal.  96»  Heavy  rain  .-  hurricane  at  night.  29.  BoittMW 
Ottftwftb  heavy  rafn:  much  thunder  and  lightning  at  night.     SO,    Rain.  fine. 

Seaton. —  Nov.  1.  Fine:  rain  early  a.m.  2f  3.  Fine:  rain  p.m.  4.  Cloudy: 
lain  P.M.  6.  Cloudy*  G,  Fine.  7.  Cloudy  :  rain  early  a.m.  8.  Fine.  9, 10. 
Cloudy.    II.  Foggjr.   IS,      line.    14.  Foggy.    J  5.  Cloudy.    16,  17.  Foggy. 

IH.  Cloudy:  nun  a.m.  and  r.M.  19.  Stormy,  '20,  "I.  Cloudy.  22,  Cloudy: 
rain  early  a,m.    S3,  24.  Cloudy.    25,  26.  Fine.   27.  Stormy.     28.  Cloudy  : 

AfijAegttHh  Manse,  Dumfrkt-shire.-^^oy'.  1.  Heavy  showers  :  halt.  2.  Fair 
but  cloudy.  3.  Frequent  showers.  4.  Fair  and  cloudy •  5.  Moiit:  slight 
ilbowcrs.  6.  Fidr:  one  slight  ibower.  7.  Rain  all  day:  high  Hood.  8.  Oeca- 
dneat  Ainrera.  9.  Fint!  day.  la  Vine  day:  rainr.u.  II.  FSnada^  after 
toow.  12.  Hard  frost;  clear  an*!  son'oe.  13.  Tetnpernti'.  14.  Cloudy  and 
yaw.  15.  Thick  fog.  16.  Clearctl  U^J  :  dry.  17.  ilaiii  ui  liic  niglit :  tuld. 
18.  Cold  drying  d^r :  anow  on  billft.  1 9.  ^id  and  threaU'ning  a  jail.  20. 
StiUcoW  yet  (Iry.  21.  Still  threatening  a  fkll.  22— 2o.  Cold  and  dry.  27. 
Cold:  snow  Uuee  inches  deep.    28.  Wet  in  the  niaht :  ditto  ^.N.     29t  Very 

^tt  day  and  atanej.  90.  flbowyanAnunojs  floocu 
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XV,  Comparison  of  the  Magnetic  Lines  of  no  dip^fnn^j^qfj/ggigt 
inletisilj/,    Bj/  Major  iSABiNE,  i  .U.^S. 


I 


[With  a  Miim  Plate  IVO 

Tu  liichard  Tai^lur,  Esq* 

Dear  Sir, 

N  my  report  on  the  magnetic  intensity  of  the  earth,  pub* 
hshed  in  tlie  last  volume  of  the  Reports  of  the  British  As- 
soclaiion,  ft  is  rcmarkeii,  ih  a  "  every  geographical  meridian 
i  has  a  poiiit  of  minimum  ( magnetic)'imensUy  '^Sl  these  points  in 
different  meridians  were  connected  by  a  line,  tbaf  line  would 
separate  the  intennties  of  the  fiorttiern  from  those  of  the 
southern  magnetic  hemisphere.  It  would  be  in  some  respectii 
analogoos  to  the  line  of  no  dip;  but  it  would  not  be  a  line  of 
^jjudiintensity,  as  it  would  consist  of  intensities  varying  from 
unity  to  the  lowest  on  the  globe.  Such  a  line  traced  on  the 
map  is  found  to  differ  very  considerably  in  gCMO^rapbicai  po- 
sition from  the  line  of  no  dip/* 

It  may  be  interesting  to  those  of  your  readers  wiio  are 

♦  magneticians  to  compare  the  positions  of  these  two  lines; 
'  •     namely,  that  of  no  dip,  and  Uuit  ot  least  intensity.    They  are 

tlj  awii  on  the  accompanying  map,  which  is  divided  into  two 
i       portions,  to  prevent  its  bein^  inconvflliieiitly  long  for  the  oc- 

•  tavo  size,  one  portion  contamiiur^OO  degrees,  and  the  other 
the  reftiatniMg  160  degrees.  The  Ihies  of  equal  intensity 
(isodynami^  of  1*0^  0-9,  and  CS  are  drawn  in  faint 
dotted  line%  and  are  taken  from  the  general  map  in  the  Re- 
port referred  to.  The  line  of  least  intensity,  now  drawa  lor 
^P**  a*^.  a     Vol.  14.  No.  86.  Feb.  i839.  O 
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Mr.  F.  Walk  ins  on  the  £wlidion 


the  first  time,  is  characteriaBed  hy  a  ttrong  unbroken  line. 
It  has  obviously  two  points  of  minima,  and  two  of  maxima; 
those  of  minimn  being  nearly  in  the  mifldle  of  the  two  divi- 
sions of  the  map,  one  in  each,  and  the  points  of  maxima  co- 
inciding nearly  with  the  meridians  which  separate  the  divi- 
sions. Tlie  line  of  no  dip  is  marked  by  the  broken  line.  U 
is  takcii  from  Captain  Duperrey's  map,  and  rests  principally 
upon  observations  made  by  that  distinguished  officer  in  the 
voyage  of  circamnavigation  of  the  Coquille,  imdertakoi  by 
order  of  the  French  Government  for  that  express  olqect. 
His  observations  were  at  stations  in  the  immediate  vicinity 
of  the  line  of  no  dip,  and  occasiooallv  on  the  line  itself.  In 
assigning  its  position  from  the  former  class  of  observations  Cap- 
tain Duperrey  has  employed  the  well-known  formula  of  M. 
Bioi's  liypothesis  and  has  computed  by  it  the  geographical 
fiii Lance  to  be  allowed  for  the  small  observed  values  of  the 
di{).  The  facts  of  observation  are  thereby  in  some  degree 
nnxcd  up  in  their  representation  with  theoretical  assump- 
tions; but  the  distances  of  the  places  of  observation  from  the 
line  to  be  determined  by  them  are  usually  so  small,  that  any 
error  whidi  the  theory  may  have  induced  most  be  insensible 
on  the  scale  on  which  the  present  map  is  draim. 

The  epochs  to  which  the  lines  of  dip  andinteosity  respect- 
ively correspond  are  very  nearly  the  same :  that  of  the  line 
of  no  dip  is  1825,  and  the  line  at  least  intensity  rests  on 
servations  of  whidi  the  greater  part  were  made  between  1817 

and  1886. 

It  will  be  seen  that  these  lines,  which  until  lately  were 
considered  to  be  identical,  and  which  by  many  are  still  sup- 
posed to  be  so,  with  at  most  merely  local  interruptions,  are 
systematicalh/  distinct,  and  in  one  (juarterof  thegiolje  in  par- 
ticular uie  bejiarated  by  a  i>pace  equivaieut  to  20  degrees  of 
latitude,  or  1200  geographical  miles. 

I  remain,  dear  Sir,  yours,  &c., 

Tortington,  Jan.  1, 1839.  Eoward  Sabine, 

XVI.  OnikeEnokHmqfHMihf'^'^O'Ekcirk^^^  By 

Mr.  R  WATKinft. 

To  the  EdUon  qfike  Pkikmpkieai  Mggaiune  and  JemmaL 

OSNTLBMSir, 

'T^HE  excitement  of  electricity  by  the  influence  of  tempera- 
tare  18  evident  by  the  production  oi  tlju  sp  u  k,  aiul  oi  ihe 
chemica],  phjitological,  magnetical  and  mecbanicai  ejects  or- 
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dinavfly  attributed  to  that  agent;  but  I  believe  U  has  never 
yet  been  recorded  that  the  pnaenomena  of  heat^  as  evolved  by 
the  metal  einployed  in  its  transmission^  have  been  observed  as 
a  result  of  this  mode  of  excitation. 

I  have  lately  observed  this  fiict  with  a  deh'cate  air 
electro-thermometer  of  the  construction  suggested  by  my 
friend  Mr.  W.  S.  Harris,  and  also  wiih  a  Br^guet's  metalline 
thermometeri  arranged  with  M.  De  la  Rive'^  contrivance  for 
passing  a  camnt  through  its  Helix. 

The  indications  afibrded  by  both  instruments  were  very 
distinct  and  satisfactoiy,  and  ooold  not  be  ascribed  to  any 
direct  conduction  of  heat,  for  I  placed  ice  around  the  wires, 
which  completed  the  circuit  between  the  battery  and  the 
indicating  instruments. 

I  empToyed  a  massive  thermo-electric  bnttery,  consisting 
of  18  pairs  of  bismuth  and  antimony  prismatic  rods,  four 
iiiclies  long,  united  consecutively,  similar  to  the  mraugement 
of  M.  Van  der  Voort,  of  Amsterdam. 

When  the  electricity  was  excilet!  by  applying  a  hot  iron 
heater  near  one  txtremity  of  the  baUeiy  and  ice  at  the  op- 
posite extremity,  with  the  circuit  complete  through  the  air 
electro-themionietar,  die  heating  dktii  on  the  fine  platinum 
wve  in  the  spherical  air  reservoir  was  immediately  visible  by 
the  ascent  or  the  coloured  liquid  up  the  fine  glass  tube  com-* 
mimicatlng  wi(^  it*  The  elevation  of  the  liquid  column  was 
aboDt  20°,  which  occupied  a  space  on  the  scale  of  one  inch. 

When  the  Brdguet's  thermometer  was  placed  in  the  circuit, 
the  index  attached  to  the  bottom  of  the  cnni pound  metallic 
helix  moved  round  10"  in  the  dircclioii  of  the  coils,  the  helix 
expaniling  by  the  elevation  of  temperature  conferred  by  the 
passage  of  the  thermo-electric  current. 
»  The  elevation  of  temperature  ot  tiie  metiils  forming  the 

electric  cacuit  in  both  instruments,  was  always  maninsted 
when  the  circuit  was  oomp]eted»  and  remained  constant^  but 
on  breaking  the  drouit  the  loss  of  beat  was  very  apparent; 
therefore  I  have  no  reason  to  doubt  that  the  beating  effects 
soconspicnoosly  showut  were  dae  solely  to  the  transmission  of 
the  thermo-electric  current 

I  have  repeated  the  experiments  many  times  with  uniform 
success;  and  if  you  consider  the  ff^ct  of  sufficient  importance 
to  be  annonnccd  m  your  Magazine^  this  briei  notice  is  at  your 
disposal  for  that  purpose. 

I  remain^  Gentlemen, 
Yours,  &c. 

5,  Cbarinf  Cms,  iMth  Dec«  1838.  Francis  WatKINS. 
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XVII.  Pr^Mnanf  TMke  qfiome  Bxpmriments  on  the  Action 
Acetone  m  the  BiMmde  of  Platinum  (Ftalia  Chlorid,). 
By  WiixiAM  CX  Zbisb  4tf  Coptnkagen 

WHEN  a  flolntioa  of  bichloride  of  (datinum  in  about  81 
parts  of  acetone  is  distilled  to  the  consistence  of  syrup, 
and  the  prodnct  once  or  twice  redistilled,  a  mixture  of  several 
new  combinations  of  the  protocUoride  (chlorur)  which  is 
thereby  formed  is  obtained.  The  rectified  fluid  contains  a 
considerable  quantity  of  muriatic  acid,  and  at  least  one  sethc- 
rial  substance.  It  is  very  difficult  to  obtain  these  different 
combinations  separate,  and  tliough  I  have  spent  ril ready  con- 
siderable time  in  the  attempt,  I  am  not  even  yet  certain  that 
I  have  obtained  them  all  in  a  state  ot  purity.  One  of  these 
compounds,  a  yellow  crystallizable  substance,  the  compo- 
bluoii  of  which  may  be  thus  icpi  L rented, 

PI.  +  2  CI.  +  6  C.  +  10  H.  +  O. 

appears  to  deserve  a  particular  description.  To  obtain  this 
substance,  the  brown,  tarry,  acid  residue  is  agitated  with 
fresh  poi  lions  of  water  so  ionir  ns  this  acquires  a  brownish 
yellow  colour,  and  the  soliiLiuii  tjaickly  iiltered  ihrougli  liiicn 
to  separate  ilie  undissolved  resin  or  pitch-like  matter.  The 
lower  part  of  the  solution  soon  becomes  turbid,  and  in  the 
course  of  half  an  hour  or  an  hour  a  toterably  large  quantity 
of  small  yellow  crystals  precipitates.  The  mother  Uquor, 
whoi  s^iarated  from  the  crystalsi  is  placed*  in  wtcm,  over 
snlphnnc  acid  with  hydrate  of  potassa  or  lime  until  it  has 
evaporated  to  a  brown  crystaUlne  mass:  this  mass  is  then  to 
be  treated  with  water  in  the  same  way  as  before,  by  which  a 
new  portion  of  the  crystalline  bof]y  will  be  obtained  ;  but  this 
is  almost  always  of  a  dark  br()\vii  colour.  To  obtain  it  p!jre 
it  must  be  dissolved  in  the  acid  fluiil  obtained  by  distilliiiLj  the 
solution  of  the  bichloride  in  acetone,  and  the  solution  so 
made  distilled  to  the  consistence  of  syrup,  and  then  treated 
with  water  in  the  manner  before  described.  Finally,  in  ui  der 
to  remove  all  remainmg  traces  of  the  brown  colonnng  matter, 
the  crystallized  product^  after  bcang  well  pressed  and  dried 
between  the  fidds  of  bibulous  paper,  is  to  be  diMolved  in  ace- 
tone^ the  saturated  hot  solution  filtered  into  a  wide^monthed 

flass  vessel,  and,  when  cooled,  and  the  crystals  which  l^ve 
een  deposited  separated,  it  must  be  evaporated  by  careful 
distillation  to  that  point,  when  on  cooling  the  greatest  part  of 
the  substance  is  deposited.  The  crystals  thus  obtained  are 
to  be  washed  iu  a  small  quantity  of  acetone^  and  then  dried. 

•  IVudaled  and  coamraaiosled  Iqr  E.  Soily,  Joe. 


Digitized  by  Google 


1 


On  the  Action  oj  Acetone  on  BicJiloride  (^Platinum.  85 

1  have  likewiie  obtamd  a  coiisidmbk  quantiU  of  thw  sob* 

stance  by  keeping,  for  24  hours,  a  mixture  ot  acetone  witb 
tlie  bicliloride  in  a  weU<H:k]sed  Tessel*   1  call  ibis  snbalaDce 

MctacedilijrpUili?!. 

Metacechiorpiatin  !s  of  a  sulphur  yellow  colour;  the  cvy- 

I  stals  are  small  and  difficult  to  measure.    It  is  very  nearly 

without  any  smell.  After  having  been  dried  in  the  air,  it 
loses  nothing  in  weight  when  placed  in  a  vacuum  over  .sul- 
phuric acid»  whether  at  commoa  temperatures  or  raised  above 
100^  It  inflames  very  easily,  ana  bums  with  a  partifdly 
green  flame,  leaving  a  silvery  white  residue  of  plaiinnm. 
Heated  in  a  retort  it  blackens,  and  without  swelling  up  it 
gives  out  abundance  of  vapours,  which  are  at  first  peculiar, 
but  nflcrwards  smell  strongly  of  muriatic  acid;  a  part,  at 
least,  of  these  va]i(nirs  easily  condenses  into  an  oily  sub';tancc. 
Tiu!  carbonaceous  residne  burns  slowly  in  the  open  air,  like 
til  id  or,  and  leaves  a  residue  of  silvery  white  platinimj.  At 
coiiiiiion  temperatures  it  is  almost  wholly  insoluble  in  water; 
wiieii  heated  in  it,  it  forms  a  yellow  soiutiun,  which,  however, 
contains  only  a  very  little  of  the  salt.  When  boiled,  this 
solution  threw  down  a  brown  flocoulent  substance^  whilst 

I  that  portion  which  was  not  soluble  was  changed  into  a  brown» 

i  slimy  mass  without  any  visible  appearances  of  metallic  plati- 

I  num*    It  seems  to  be  quite  insoluble  in  sther.    At  common 

temperatures  alcohol  acts  but  little  upon  it,  but  when  heated 

^  it  dissolves  a  portion,  acquiring  at  the  same  time  a  yellow 

colour,  on  cooling  a  yellow  crystalline  powder  is  deposited. 
Murisitic  arid,  even  the  most  concentrated,  dissolves  it  only 
at  higher  temperatures;  the  acid  solution  may  be  raised  to 
the  boiling  point  without  visible  change.  A  solution  of  caustic 
potassa  easily  dissolves  melacechloiplatin,  forming  a  bruwu 

V  solution.    Solutions  of  chloride  of  potassium  or  sodium,  when 

heated,  also  dissolved  it,  and  theyeUowsolntioo  underwent  no 
change  on  boiling.  The  determination  of  the  quantities  of 
carbon  and  hydroaen  in  metacechiorpiatin  was  made  by  burn- 
ing one  portion  with  oxide  of  copper,  and  another  portion  with 
chromateoflead.  Its  composition  (PI.  CP  +  C  Ipo  O)  shows 
by  comparing  it  with  that  of  acetone,  (C*^  H^"^  O-),  that  in  it  one 

I  atom  of  the  protochloride  of  platinum  replaces  W  O.  As  how- 

ever there  appears  to  be  formed  at  the  same  tune  severul  otlier 
combinations  of  chlorine,  the  action  is  j  robably  not  so  .simple. 
Certainly  it  is  probable  that  a  combination  lakes  place  of 

2  atomb  of  chlorine  with  2  atoms  of  hydrogen  as  in  the  action 
of  bichloride  of  platUium  on  alcohol,  and  in  this  case  there  is 
formed  likewise  through  the.  action  of  1  atom  of  oxygen,  one 
of  the  conpoiiiide  rembUng  aldehyde  (see  my  paper  on  the 
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inflammable  diktide  of  pUtSnmn  In  BoggsodartPn  Amudenf 
?oL.  %h  p«  951.) *  It  also  appean  wotiby^iiotiee  that,  whilst 
by  the  aotkn  of  bichloride  of  platinum  on  aloohol,  ^  atoms 
oFAe  protocbloride  combine  with  1  atom  of  eetherin  {C*  H^), 
here  only  1  atom  of  the  protocbloride^  bat  in  addition  to  this 
also  H^  O.  (which  perhaps  replaces  the  second  atom  of  the 
chloride)  forms  a  combination  with  C^.  IP. 

After  obtaining  the  last  brown  crystallized  portions  of  meta- 
ccclilor}) latin  by  evaporation  in  vacuoy  there  remained  still  a 
brown  sour  fluid;  if  this  were  heated  in  a  retort  it  bLcame 
turbid  and  entered  inu>  Lolerybly  strong  effervescence,  during 
winch  an  ietherial  iluid  passed  over;  and  in  the  course  of  from 
half  an  hour  to  one  hour,  lanre  quantities  of  flocculi  cf  a  coal- 
bkck  colour  had  separated  from  the  fluids  which  had  then  be- 
come colourless.  I  will  here  only  remark  of  this  bod  j>  that 
when  slightly  heated,  it  bums  with  explosioa ;  for  the  present 
I  shall  iipiieraceekiorplatiiu 

When  water  can  dissolve  no  more  of  the  original  syrupy 
product  of  the  distilled  solution  of  the  bichloride,  there  re- 
mains a  considerable  quantity  of  a  brownish  black  pitch-like 
substance — for  convenience  sake  I  call  tliis  platinharz  *.  At 
common  temperatures  it  is  brittle  like  resin,  and  breaks  with 
a  vitreous  fracture ;  and  when  it  is  very  carefully  digested  in 
wuiei  and  then  dried  in  a  vacuum  over  sulphuric  acid  and 
hydrated  potassa^  it  is  very  easily  pnlverizable.  When 
sUghtly  wanned  it  becomes  soA,  and  may  then  be  kneaded 
like  wax  and  drawn  out  in  threads.  Inflamed  it  bums  with  a 
vcr^  brilliant  and  somewhat  fpreenish  fiame^  leayins  metallic 
platinum.  Heated  in  a  retort  it  swelb  up  considerably,  giving 
<rff  at  the  same  time  abundant  fumes,  of  which  a  portion  easily 
condenses;  the  carbonaceous  residue  burns  in  the  air  very 
slowly  and  leaves  metallic  platinum.  Caustic  potash  dissolves 
the  resin  entirely;  acetone  alnio-i  the  \\ho!e.  and  alcohol  and 
ffither  the  greater  part  of  it.  That  poriioii  which  was  insolu- 
ble in  the  two  last- mentioned  fluids  dissolves  in  acetone,  from 
"which  a  brownish  black  body  (soluble  only  in  acetone  and  a 
solution'of  caustic  potassa)  was  separated  by  aether :  for  the  pre- 
sent I  shall  call  this  substance  MorseplaHn,  That  portion 
which  is  soluble  in  alcohol  and  sether  appears  howerer  still  to 
contain  two  distinct  bodies.  This,  like  the  metacechlorpIatin» 
as  well  as  the  other  primary  and  secondary  products,  I  hope 
soon  to  be  able  to  describe  more  fully.  In  connexion  with 
this,  1  am  at  present  also  occupied  with  investigating  the 
action  oi'  metaceton>  pyroligneous  spirit,  and  oil  of  turpen- 

•  Platiuum  Eesia.   £.  Solly. 
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tioe  upon  the  bUkride  of  platiniiiD.  I  alio  intand  to  ex»- 
wme  aone  otiiir  OMtallic  chwrides  and  haloid  bodie»  wider 
tha  fana  ciffcanutaooii* 


XVIII..  On  the  Composition  of  certain  Mineral  Substatices  of 

Organic  Origin.  Nos.  VI.  VI!.  VIII.  Mineral  Resins. 
%  James  F.  W.  Johnston,  M.A.,  FM,SS»  L.  cS-  /^.,  F,G*S^ 
4^c*^c»f  Prof*  Chem.  and  Min.^  University,  Durham*^ 

No,  VI.  Highgate  Jttesin  or  Fossil  Copal, 
'T^HIS  substance  derives  its  names  fioni  the  locality  in 
which  it  was  first  found  in  any  (quantity,  the  blue  clay 
of  Highgate  Mill  near  London,  and  from  its  similarity  to  co- 
pal rebin  in  luu  ilness,  colour,  lustre,  transparency,  and  diffi- 
cidt  sulubklily  in  alcohul  i .  i'ur  ihe  two  framnents  winch 
have  aftbrded  aie  the  following  i  esults  I  aui  liidcbLtd  to  the 
liberality  of  my  friend  Mr.  Brooke. 

1.  Tba  firit  fragment  analysed  was  transluoent*  of  a  dirty 
gray  oolonrt  'and  whoA  broken  emitting  a  resinous  odonr. 
In  the  air  it  volatilized  by  a  gentle  heat,  II aving  a  small  resi- 
due of  charcoal  and  earthy  matter.  The  former  being  burned 
away,  the  latter  weighed  0'  136  per  cent* 

9'90S  grs.  burned  with  oxide  of  copper  gave  10*508  grs. 
of  water  and  S0*795  of  carbonic  acid.    This  is  equal  to 

Carbon   b  b5'408 

Hydrogen......    =  11*787 

Oxygen    =  '2660 

Ashes    «    0-]  36— lOO'OOO. 

2.  The  second  fragment  was  dear,  pale  yellow,  and  semi- 
transparent  It  was  covered  with  a  tkun  coating  of  a  browner 
apparently  altered  varietv,  of  whidh^  from  the  smallness  of  the 
quantity  at  my  disposal^  1  was  not  able  wholly  to  divest  it. 

5*509  ^rs.  gave  ^'69  grs*  of  water  and  17*07  of  carbonic 
acid.   This  is  equal  to 

Carbon   =  85-677 

Hydrogen   =  11*476 

Oxygen    =  2-847—100*000. 

Assuming  the  latter  specimen  to  be  the  purer,  this  sub- 
stance is  represented  by  the  formula  C^q  H32  Oj ,  hince 

Calculated.  Found. 
40  Carbon       as  8057*480  85*968  ♦  85*677 

83  Hydrogen  s    899*847         11*828  11*476 
1  Oxygen      9    100*000  2-804  2*847 

8556-827         lOUUUO  100*000 

*  roinTrnnicntcfl  l)y  tlic  AiUhor. 

t  For  a  dcicfipuon  of  this  ftul»taace  tee  Phillips  s  Mioeralogy. 
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The  imall  defaot  of  oaiboo  and  excete  of  hydrogen  in  the 
analjBU  are  both  on  the  aide  m  which  they  ought  Id  appear 
when  experimental  resalts  are  oompafed  with  an  aoenrale 

Ibrmula. 

Tills  resin  therefore  presents  another  example  of  the  con- 
nexion of  re«^inons  substances  witli  oil  of  turpentine  C,n  H^^j 
ami  if  thi  ruLional  formula  Hg^  +  O  be  the  true  one,  it  ex- 
hibits llie  lowest  state  of  oxidation  of  this  radical  with  whicli  we 
are  ytL  acquniiited.  It  is  very  slightly  acted  on  by  alcohol, 
but  the  soluiion  gives  a  white  precipitate  with  an  alcoholic 
solution  of  acetate  of  lead.  It  is  either  altogether  an  add 
reiln  therefor^  or  it  contains  a  small  qnantitj  cn  a  more  solin 
ble  resin  which  Is  so. 

VII.  liesin  from  Settling  Stones. 

In  Brewster's  Edinburgh  Journal  of  Science,  N.S.,  vol.  iv. 
p.  122,  I  described  as  a  7icxv  varifty  ()f' iniuo-al  resin,  a  swh- 
Stance  I  ]);ul  nut  with  among  tlic  ultl  heaps  of  a  lead- mine 
in  Northumberland  known  by  the  name  of  Settling  Stones, 
the  working  of  which  has  been  recently  resumed.  This  mine 
is  aituaied  at  the  point  of  junction  of  a  number  of  iulerseciiii^ 
faults  and  veins,  eIodj^  which  die  strata  are  thrown  up  and 
down  in  various  directions*  By  one  of  these  fiiults  the  great 
whin  sOl  of  that  district  is  brought  to  day,  and  forms  an 
escarpment  over  which  the  waters  of  a  little  rivulet  descend 
from  a  height  of  20  or  SO  feet  Near  the  veins  the  trap  Is 
much  impregnated  with  lime^  and  the  cheeks  or  walls  of 
the  vein  are  sometimes  almost  a  perfect  limestone,  and  have  a 
gray  or  blnisl!  grn}'  colour.  It  is  on  these  walls  of  the  vein, 
resting  on  and  occasionally  covei  ed  hy  calc  spar,  brown  spar, 
or  pearl  spar,  that  the  rtsiiioiis  substnnce  occurs.  It  is  in  the 
form  of  drops  or  flattened  pordoiis,  more  or  less  rounded,  as 
if  it  had  once  been  in  a  fluid  or  softened  state.  It  is  hard, 
britde  under  the  hammer,  but  ezceedincly  difficult  to  reduce 
to  fine  powder  in  the  mortar:  even  after  long  rubbing  the 
angular  fragm^ts  can  still  be  recognised*  Its  colour  vanes 
Ifom  pale  yellow  to  deep  red*  its  specific  gravity  lirom  1*16 
to  1*54,  and  it  exhibits  a  pale  green  opalescence.  It  does 
not  melt  at  400^  Fahr.,  but  it  burns  in  the  flame  of  a  candle^ 
and  gives  empyreumatic  products  when  fused  in  a  close  tube 
over  a  spirit-lamp.  It  is  insoluble  in  water  and  is  very  digbUy 
acted  upon  by  alcohol. 

Having  a  small  quantity  of  this  resinous  substance  at  my 
disposal  I  availed  myself  ol  tlie  opportunity  of  dtiei mining 
its  composition,  with  the  view  of  comparing  it  with  that  of 
the  fossil  oopal  above  analysed*  In  external  appearance  they 


Digitized  by  Google 


possets  some  resemUance,  but  tbdr  oi  igiti  must  be  considered 
M  entii^ly  difibrenti  The  one  occun  id  a  Test  deposit;  of 
terliiiry^  clajr,  the  other  m  a  noantain  limestone  dbtnct,  and 
in  the  'centre  of  an  enormous  intruding  mass  of  stratiform 

basalt. 

5 '8 3  grs.  eave  5*695  of  water  and  17*95  of  carbonic  acid: 
1*29  grs.  left  on  burning  in  the  air  0*043  of  brown  ash  s 
8*256  per  cent   These  are  equal  to 

Carbon  85*135  or  40  atoms. 

Hydrogen...    10*858  or  81*2  atoms. 
Ashes    8*256^99*242. 

It  is  therefore  doubtful  whether  this  resinoid  substance 
really  contains  any  oxygen  or  not.  It  may  be  only  an  im- 
pure carbohydrogen  as  C4  H3 ,  agreeing  in  composition  with 
tbe  hypothetical  acetyle,  or  it  may,  like  petroline,  contain  the 

elements  in  the  proportions  in  whicli  they  exist  in  oil  of  tur- 
pentine C.,Q  IIj.,.  I  regret  that  my  supply  of  the  substance 
did  not  permit  me  to  repeat  the  analysis;  and  thougli  I  have 
revisited  the  mine  in  the  hopes  of  obtaining  a  fresh  supply,  I 
have  not  been  fortunate  enough  to  meet  with  a  single  speci- 
men. 

VIII.  Berengeliie, 

The  specimens  of  the  substance  for  which  I  propose  the 
name  of  Berengelite  were  ^iven  to  me  by  my  friend  Mr.Frver, 
of  Whitley  Honse»  near  North  Shields,  and  were  obtained  by 
him  dnring  his  residence  in  South  America.  Of  the  circum- 
stances under  which  it  occurs  Mr.  Fryer  thus  writes  to  me : 

^*  Of  the  resin  or  asphaltum  from  South  America,  I  can 
unfortunately  give  you  but  a  very  imperfect  account.  I  one 
day  found  in  the  yard  of  the  Custom  House  at  Arica  a  large 
convoy  of  llamas  loaded  with  it,  and  all  tlie  information  I 
could  obtain  from  the  men  having  charge  of  it  was  that  they 
brought  it  from  the  province  of  St.  Juan  de  Berengela,  about 
100  miles  iruni  Arica,  that  it  was  found  in  very  large  <juan- 
tities,  and  formed,  according  to  their  description^  something 
like  a  lake  resembling  the  ptdk  lake  of  Trinidad.  It  is  ex- 
tensively used  for  paying  boats  and  Tesseb  at  Arica,  and,  I 
believe,  on  the  whcue  coast  of  Pent." 

This  substance  is  hard,  brittle,  may  be  scratclied  by  the 
nail,  has  a  lesinons  fracture  and  lustre^  is  of  a  dark-brown 
colour  with  a  tinge  of  green,  but  gives  a  yellow  powder.  The 
external  appearance  of  the  masses  as  they  were  brought 
home  appears  to  indicate  that  tfie  whole  had  formerly  been 
in  a  softer  state  so  as  to  yield  easily  to  comprLssion.  It  is  in- 
soluble iu  water,  but  dii»soives  readily  and  in  large  quantity  in 
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cold  alcohol  or  stber,  jgivinff  brown  solutions.  A  small  re- 
aidae  of  eardiy  iniporit&  itl«IU  T^y  evaporating  the  ako* 
hoik  aoliitioD)  the  rain  is  obtdnad  of  gteater  transparency, 
tranamitting  light  of  a  bright  red  cokHtr,  fusing  easily  on  the 
water-bath)  and  remaining  soft  and  unctuous  at  the  ordinary 
temperature  of  the  atmosphere.  It  gradually  recovers  its 
brittleoe889  but  after  the  lapse  of  three  or  four  months  it  is 
still  soft,  and  adheres  in  some  measure  to  the  fingers.  This 
property  appears  to  be  possessed  by  many  other  resinous 
substances  and  explains  the  iiemitused  appearance  of  the  im- 
ported masses. 

Tt  has  a  peculiar,  unpleasant,  resinous  odour.  After  fusion 
lor  ioiiie  tune  at  212°  Fahr.,  the  unpleasant  oduur  disappears, 
and  is  succeeded  by  an  agre^le  fr^T*"'^  cooling  again, 
it  resumes  after  some  time  its  ort^al  smelL  When  chewed 
in  the  month  it  imparts  a  slight  soMtion  of  bitterness;  but 
the  alcoholic  solution  has  a  disagreeable  very  bitter  taste* 

Like  most  other  resins  it  is  nearly  insoluble  in  a  concen- 
trated solution  of  caustic  potash.  Boiled  in  more  dilute  al- 
kali it  gives  a  yellow  solution,  from  which  the  resin  is  again 
jirecipitated  by  acids.  Tlie  alcoholic  solution  gives  with  n  si- 
milar solution  of  acetate  of  lead  a  copious  yellow  precipitate. 
It  is  therefore  an  acid  resin.  Its  alcoholic  solution  is  rendered 
milky  by  lu|iiid  aininoi  ia  aiiil  passes  milky  through  the  filter. 

Burned  with  uxide  i>t  copper 

12-733  grs.  gave  SS*87  of  carbonic  acid  and  10'5i  of  water. 
13*40  grs.  gave  89*44  of  carbonic  acid  and  10*445  of  water. 
These  are  equivalent  to 

Carbon  72-472  72-338 

Hydrogea..*»«.«««  5)*lf)S  9*359 
Oxygen  i  s  ; ; ;  o  1 8*303 


100000  lOO'OOO 
These  results  agree  very  nearly  with  the  formula  C40  H31  Og, 
which  gives 

40  Carbon...  «  9057*400  b  73-056 
51  Hydrogen  =  586*6676  «:  0*115 
8  Oxygen ...  a    800-000     ^  18*849 

4S44*5476  100*000 
and  represents  a  constitution  analogous  to  that  of  colophony 

and  some  other  resins  of  which  oi!  of  turpentine  is  the  radical. 
But  as  the  quantity  of  carbon  indicated  by  tliis  loi  iniila  is 
less  than  that  found  by  anai\  we  ought  probably  to  preler 
(me  or  other  of  the  two  formulae 
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rCarboo    7iS-o33  f  Carbon  7t*atl 

C4|H8|0»=-{  Hydrogen  or  C41       0$  =  <  Hydro-en  9-215 

LOkygen   18-538  lux^geu  18*463 

idoooo  100*000 

I  am  Inclined}  therefore,  in  the  mean  time  to  prefer  the 
former  of  these  two  C4,      Op  thoogfa  the  disoo?ery  of  any 

mixture  or  impurity  in  the  resin  may  hereafler  show  either  of 

the  others  to  be  a  more  correct  representation  of  its  elementary 
constitiiLion.  The  establishment  of  the  first,  C;,,  H  i  ,  from 
its  analogy  with  the  formula  for  colophony,  would  appear  from 
theory  the  most  likely,  were  there  not  other  resins,  the  analyses 
of  which  I  have  already  published,  which  appear  to  deviate 
from  the  geueiiil  formula 

by  which  many  of  the  resins  may  be  vepreaented.  To  this 
salject  I  shall  return  in  a  future  paper* 

Origin  of  ihe  Mhieml  Bnins, 

As  I  am  not  in  possession  of  any  other  mineral  substance 
of  oi^anic  origin  exhibiting  the  characters  of  a  resin,  it  may 
not  be  improper  here  to  advert  to  the  probable  origin  of  this 
class  of  snbstances. 

U  Foml  CopaU — The  eompositioa  of  this  substonoe  dearlv 
indicates  a  vegetable  origin.  It  has  been  fbimd  in  small 
qoantiUes  dissoninated  through  the  London  clay.  Under 
what  circumstances  could  this  vast  deposit  of  day  be  formed? 
Most  probably  along  the  course,  or  in  the  estuary  of  some  great 
river,  or  in  the  bottom  of  a  lake  into  which  iis  waters  were 
poured.  And  if  at  this  period  the  climate  were  warmer  in  these 
latitudes  than  it  now  is,  a  circumstance  in  regard  to  which 
geologists  seem  agreed,  we  should  expect  to  find  (recent)  resins 
.similar  to  the  fossil  copal  in  timilai  localities,  if  any  now  uxist 
and  under  a  similar  sun.  From  what  we  know  of  the  Guianas 
stretchmg  between  the  mer  Orinoco  on  the  nordi  and  that 
of  the  iSoKma  on  the  south,  a  country  abonndinff  in  rivers 
and  lakesi  liable  to  heavy  rains  and  floods  with  a  dimate  hot 
and  moist,  we  should  suppose  it  to  be  not  very  unlike  that 
which  pomd  its  muddy  nvers  into  the  London  basin,  and 
buried  beneath  its  waters  occasional  fragm^ts  of  its  trees,  its 
resins,  and  its  other  vegetable  productions. 

From  the  island  of  Cayenne  on  this  coast,  and  probably 
Irom  the  interior  of  French  Gninnnj  is  imported  a  resin  the 
produce  of  the  locust  tree,  wlucii  like  ihe  Highgate  resin  has 
much  resemblance  to  copal,  and  is  known  in  commerce  by 
the  name  of  animc  1  e^^ui.    Tlii^  1  eaiu  hai>  beeu  analysed  by 


Digitized  by  Google 


99        FniC  JobnsUm  on  the  Composition  of  co-tain 

Lftarentf  and  found  by  him  to  have  a  composition  approach- 
ing  very  nearly  to  that  above  given  for  the  fossil  copai.  The 
oom|ianitiTe  results  are  as  follows : 


Aniin^  Reno. 


Carbon 

Hydrogen 

Oxygen 


••• 


84.-6 
11-5 
8*9 


100-0 


FoMil  Copal. 

1. 

f. 

85-408 

85-677 

11-787 

ll-4'76 

8*669 

8*847 

99*864 

100* 

From  tlie  above  result  he  deduces  for  fininic  lebiu  tlje 
formula  C^^^       O,  which  gives  per  cent. 

Carbon  •••••••••  85*66 

Hydrogen  ••••••  11*588 

Oxygen  8*808 

loo^ 

The  numbers  given  by  this  formula  differ  f  rom  ilioac  ulj- 
lained  by  Laurent  in  the  oxjgen  and  carbon  to  the  amount  of 
one  per  cent,  while  they  are  almost  identical  with  those  given 
by  the  analysis  of  the  fossil  copal.  As  the  hydrogen  however 
is  always  in  excess,  the  formula  C^q  O  above  deduced  from 
my  analysis  is  to  be  preferred. 

Witliout,  however,  dwelling  upon  this  discrepancy,  it  is  in- 
teresting to  find  a  resin  still  growing  nearly  if  not  absolutely 
identical  in  constitution  with  one  produced  and  buried  at  a 
period  so  remote ;  and  while  this  fact  establishes  the  vegetable 
origin  of  the  fossil  copal,  it  may  be  considered  as  throwing 
some  additional  light  on  the  nature  of  the  climate  at  that  re- 
mote epoch  and  as  coiiiirming  the  evidence  of  other  facts  in 
rej;ard  to  the  temperature  of  these  latitudes  during  the  depo- 
sition of  the  London  clay. 

8.  Benn  qfltetinasphalt^  =  C«  H,4  O^. 

The  origin  of  this  substance,  found  in  the  tertiary  formation 
of  Bovey  in  Devonshire,  of  nearly  the  same  age  as  the  Lon- 
don clay,  is  clearly  indicated  by  the  mode  in  wnich  it  occurs. 
It  is  scattered  throughout  the  deposits  of  lignite  and  is  pesi^ 
trnted  by  twigs  and  hollow  quadrangular  spines,  apparently 
tlie  leaves  of  a  coniferous  tree.  That  it  is  the  resin  of  some 
such  trees  is  therefore  very  probable;  that  it  has  flowed  in  a 
liquid  state  is  nl>o  probable  from  its  being  mixed  with  so 
much  clay,  ami  it  is  not  unlikely  tliat  it  may  have  undergone 
some  change  of  composition  since  it  was  first  deposited.  We 
know  as  yet  however  too  little  in  regard  to  the  composition 

*  See  Lontl.  and  Ediob.  Phil.  Mag.,  vol.      p.  560. 


Digitized  by  Google 


Minerali  qfOirgmUe  Or^sktr^Mhural  B£$ms.  9S 

of  tlie  resins  which  exude  iVoin  the  pines  of  warm  climates  to 
justify  us  in  attaching  much  weight  to  this  last  conjecture  that  It 
has  undergone  a  change  since  It  was  deposited.  Colophony 
Is  1 0»  so  diat  this  resin  migki  he  formed  b^r  snbstitating 
an  atom  of  carbonic  acid  for  one  of  hydrogen,  since 

H,,  O  -  H  +  CO,  =  C^^  H^, 

3.  Middletonite  *  =  C.^  O. 

From  the  circumstances  under  whicli  this  substance  occurs 
in  the  coal  of  Yorkshire  and  Staffordshire  m  lliiii  lavers  and 
masses  in  the  body  of  the  coal,  I  have  ah'eady  stated  liial  it  is 
to  l>e  regarded  as  the  altered  resin  of  the  trees  of  the  epoch  of 
the  jgreat  coal  formation.  Thai  it  has  undergone  a  change  is 
CYident  not  merely  from  its  properties,  but  from  the  apparent 
impossibility  that  a  resinous  substance  should  remain  unal- 
tered while  the  wood  which  enveloped  it  was  converted  into 
coal*  Mr.  Embleton,  the  intelligent  viewer  of  the  Middieton 
coal  mines,  considers  the  opinion  of  its  being  a  changed  resin 
to  be  confirmed  by  the  appearance  of  the  coal  with  which 
it  is  in  contact,  wliich  appears  to  him  to  bear  a  close  resem- 
blance to  a  changed  bar/:. 

The  pseudo  resin  of  Settling  stones  is  probably  no  further 
of  vegetable  origin  than  that  it  may  have  been  distilled  or 
volatUized  out  of  vegetable  matters  scattei  ed  ihroughout  the 
dark  shale  and  other  rocks  with  which  the  traj;),  near  which  it 
is  found,  had  come  into  contact  while  in  a  fluid  states 

4.  and  5.  /^'''/^(Z^^'^.-^^'^'-'t  =  C40  H^^  Oy 

*  {^JJtreiigelile  =  C^j  H^j  Og. 
With  the  geological  position  of  these  two  substances  I  am 
wholly  unacquainted.  The  one  is  said  to  form  large  deposits 
in  the  neighbourhood  of  Guyaquil,  the  other  to  occur  at  least 
15  degrees  further  south,  forming  a  species  of  lake.  The 
proximity  of  the  volcanic  chain  to  both  localities,  the  former 
being  almost  at  the  foot  of  Chimborazo^  renders  it  not' un- 
likely that  they  may  be,  or  may  have  been,  distilled  from  ve- 
getable deposits  lying  beneath ;  and  tiiou^h  true  resins  have 
seldom  been  met  with  except  in  substances  of  known  vegetable 
origin,  yet  since  the  ptLi  ohne  of  lioussingault  contains  carbon 
and  hydrogen  in  tlie  same  propurlions  as  in  oil  of  tin  pentine, 
there  is  nodiiliculty  in  conceiving  thai  inuitr  iuvuurahle  cir- 
cumstances this  and  other  compounds  of  similar  constitution, 
existing  in  deposits  of  petrolenm,  may  undergo  oxidation  and 
produce  resins  simUar  to  those  actually  found  as  mineral 
productions  in  Sooth  America.  Before  we  can  obtain  clear 
ideas  on  the  snl:3ect  however,  we  must  obtain  more  exact  in> 

•  See  L.  and  £•  Phil.  Ma§.,  vol.  xiu  p.  mL      t  See  vol.  xiiL  p.  329, 
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^Mtnatioii  ngtrding  the  circanistatioM  tmcler  which  they  ao- 
tnallY  occur. 

The  pagt6  varnish  described  by  Boussingault^  is  closely 
allied  in  constitution  to  the  berengelite.  This  sabfitance  when 
freed  by  digestion  in  alcohol  from  a  little  green  resin  with  which 
it  is  mixed,  is  colourless  and  possesses  many  of  the  properties 
of  cnoTitchouc.  It  is  very  tenacious,  and  stretches  into  tliin 
nienibranes,  which  are  applied  as  a  varnish  to  wooden  vessels. 
It  adheres  strongly  aiid  after  a  time  hardens,  but  never  cracks. 
It  forms  ft  soap  with  caustic  potash,  from  which  acetic  acid 
separates  it.  When  dried  and  heated  to  1S0°  Cent.  =  266** 
Ffthr.,  the  yamifh  thua  aepemted  ndtiy  and  on  cooling  is 
brown,  lenadoiUy  and  (noxv)  soluble  in  all  proportions  in 
alcoboly  fttherf  and  ml  of  turp^tine.  It  does  not  appear  from 
Boussingauli's  paper  whether  the  previous  solution  in  caustio 

Eotash  be  necessary  to  the  production  of  this  change,  though 
e  does  speak  of  a  remarkable  modification  being  caused 
by  caustic  potash.  The  composition  of  the  pure  varnish  (A) 
and  of  the  resin  or  modified  vrtrni'-h  (B)  are  thus  driven,  the 
first  being  a  mean  of  three,  the  second  of  two  analyses. 

A.  B.  Cakiilated* 

Carbon      =  71 '766  1    71*25  I  71*825 
H3drog< 
Oxygen 


n  ss  9'6S3 

10*30 

9-381 

«  18*600 

18*4fi 

18*794 

99-999 

100*000 

100000 

The  third  column  Is  calctdated  according  to  the  formula 
C«  H32  Og ,  which  agrees  very  well  with  the  analyses  of  the 
varnish*   It  is  not  improbable  however  tliat  the  renm  should 

be  represented  by  a  formula  somewhat  different.  • 

The  pasto  varnish  is  brought  to  the  neighbourhood  of 
Quito  from  the  high  land  of  macao,  on  the  eastern  slope  of 
the  Andes,  from  ^v]lic^l  Uic  waters  descend  to  the  river  of  the 
Amazons.  Except  that  it  is  of  vegetable  origin  nothing 
is  known  regarding  it,  the  tribes  of  Indians  from  whom  it  is 
obtained  being  still  independent  The  difference  of  its  pro- 
perties pre?iously  to  fusion  forbid  the  supposition  that  u  is 
identical  with  the  berengelite ;  were  a  distance  of  90  degrees 
of  hititode  between  the  places  Irom  whSdi  they  are  ve^ed* 
ively  brougfatf  not  sufficient  to  render  a  common  origin  hijj^y 
improbable. 

It  may  not  be  uninteresting  to  |mwnt  here  a  comparative 

view  of  the  formulfe  by  which  the  several  resins  of  which  ana* 
lyses  have  hitherto  been  published  may  be  x€i>reseated. 

*  Aikde  Ckim,  et  de  Phyd^t  vol.  Ivi.  p.  iS16. 
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Resin  from  the  root  of 

AtbrgaBrai  •••»••«.»•••  as  Cgg  H^q  O  Damaa* 
Anim6  resin  ••«••«•••••••••  cb  C40  H^g  O  Iiamnt 

Fossil  copal. =x        Hjj  O 

Kit  1 11  i  resin   ^  C^H^Q^  Rose. 

Colophonv  (piiiic  and  sjl-  \     r»    H"   n  /  i-iebig  and 

Vic  acicf)   j-  ■  ^40  "ao  ^4  Trommsdorf. 

Pasto  varnish    =  Qjo  Ht^  Og  lioussingauiu 

Berengelite  i  =  ^^o      O,  ?  or 

MidcDefionilo  .mm...         «  C^o 

Guj^aquUlito  .m m...  »  C^^  H^e  0« 
Besia  of  retinatphalt  \  «i  C^q       Oq  ?  or 
(rctmic  add)  .m.....*  j  b*  C^g 

 {-0:8:8^'" 

 |:c:S:or}iS:::,^ 

In  these  formulsy  which  from  the  natore  of  the  substances 
may  all  be  sabject  to  fbtare  corrections,  we  see  a  mode  of  re* 
presentini^  at  least  approzimaiely,  nil  the  analysed  resins 
(with  one  exception)  by  quantities  in  which  that  of  carbon  is 
constant.  It  would  be  a  very  beautifnl  i^eneml  expression 
which  in  the  form  of  C40  Hg^^,  ^s-^y  sliouUi  rc]>resent  the  con- 
stitution {>t  all  or  of  one  great  group  of  the  resins.  Our  data» 
imwcvci,  are  not  yet  sufficiently  extensive  to  enable  us  to 
iurni  a  decided  opinion  on  the  subject.  In  a  iuLure  paper  I 
shall  give  the  composition  of  some  other  resins,  and  consider 
thb  pmnt  at  greater  length  than  it  would  be  proper  to  do  at 
the  close  of  the  present  paper. 

Dnrbaoi,  Dee.  6, 1838. 


XIX.  Meleorohgical  Obsn  vations  during  a  licsidejicc  in  Co- 
lombia between  the  Yans  1820  and  1830.  Ihj  Colonel 
RiCHATiD  Wright,  ihnt  rnm'  of  the  Province  (if  LoTOf 
Cot^fideiUial  Agent  of  ihr  lie  public  of  the  L^ualoii  i^cSfc, 

[Cootinucd  from  p.  18.] 

A  LTHOUGH  it  scarcely  falls  within  the  limits  of  a  mere 
^  meteorological  journal  to  eipatiate  on  the  wide  field  df 
inference  which  opens  to  our  view  when  we  reflect  on  the 
influence  of  tem]?crntiire,  not  merely  on  nnimnl  but  on  social 
life,  yet  the  operatiuu  of  local  tircuiiistajices  lias  bcin  so 
striking,  and  will  probably  play  so  important  a  part  in  the 
luuire  destinies  of  the  bouih  American  continent,  that  it  is 
difficult  to  ioi  bear  some  remarks  on  so  interestiog  a  subject. 
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Caimate  is  one  of  the  first  agents  which  opmtfls  opon  the 
propagation  of  the  human  race  ofer  the  fiioe  of  the  glob^ 
presenting  itodf  tometimes  ns  a  benignant  oomlnctor,  at 

other  times  raising  a  hostile  barrier  which  science  and  in- 
dustry «?]o\vlv  overcome.  The  Spaniards  who  peopled  that 
part  ot  Soutli  Anici  ica  now  under  consideration,  ns  soon  as 
they  had  formed  on  the  coast  ihi!  eslabii.slimcius  necessary  to 
preserve  their  connexion  v.ith  the  niothc-r  country,  seem  to 
nave  traversed  hastily  the  iertile  but  iiisalubrious  lowlands  to 
meet  uii  the  Cordillera  a  temperature  adapted  to  their  habits 
and  constitutions.  Hie  dominion  of  the  Incas  had,  upon 
milar  principles,  extended  itself  along  the  iramense  ridge ; 
and  the  desoendiuta  of  the  oonqaerors  and  oonqnered  are^  to 
this  day,  found  united  on  tlie  same  elevations,  from  whence 
the  popnlation  has  descended  ^adually  into  the  plains ;  and 
would  nave  done  so  mndi  more  slowly,  but  for  the  importation 
of  the  African  nice,  who  find  on  the  sandy  coast  and  sultry 
savana  a  climate  congenial  to  their  constitution.  It  mny 
be  a  matter  of  curiosity  to  inquire,  why  that  portion  of  the 
bronzed  race  whicii  (onsliuiled  tlie  einj)ire  of  the  Incas  and  of 
the  Lipas  has  conslaiidy  exhibited  a  coiislilntioiial  type  so  dif- 
ferent from  tlie  tribes  of  the  same  race  now  thinly  scattered 
through  the  plains  and  valleys.  The  dominion  of  the  Incas 
eonld  scarceW  be  said  to  have  established  itself  in  the  low- 
lands. With  the  exoqi>tion  of  the  dry  narrow  tract  of  the 
Pemviaa  coast,  their  empbe  was  exclusively  of  the  moun* 
tains;  and  the  Indians  who  speak  the  Qtuchtutf  or  general 
language  of  the  Incas,  still  manifest  the  same  preference  for 
cold  and  elevated  situations ;  sleeping  in  the  open  air  rather 
than  under  a  roof,  and  exhibiting  an  insnrmonn table  repug- 
nance to  descend  into  the  hot  country,  where  ihcv  fall  victims 
nioi  c  rapidly  than  even  the  Europeans.  Tlie  latter,  nltliough 
cominercial  interests  have  led  them  to  form  establishments 
on  the  coasts,  and  more  partially  on  the  great  rivers,  may  be 
said  to  live  in  a  state  of  perpetual  hostility  with  the  climate. 
Their  complexions  become  sallow^  their  frames  feeble;  and 
although,  where  heat  is  nncomlniied  with  great  niobture^  as 
in  Comanil,  Core  and  Maracaybo,  they  are  sabject  to  few 
diseases  of  a  violent  character,  the  strength  is  gradually  un* 
dermined»  and  the  species  may  be  rather  said  to  vegetate  than 
to  increase.  The  individuals  of  African  race,  who  complain 
of  cold  when  the  yearly  mean  is  75^,  nione  develope  all  the 
physical  strcnj^th  and  energy  of  their  character  in  the  hot 
lowlands  of  tlic  coast  and  interior.  The  mixed  race,  or  peo- 
ple of  colour,  unite  to  bodily  hardihood  intrepidity,  ambition, 
and  a  deadly  feeling  of  those  })i'cjudiccs  which,  in  spite  of 
laws,  conliuue  lu  ;;>epuralc  them  iiom  iiic  Hjkdc  descendants  of 
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the  Spaniard^  who  thus  cMNmter,  both  in  the  high  and  low- 
lands, two  races  in  whom  the  seeds  of  hostility  have  been 
sown  by  injustice,  and  fostered  by  mistaken  feelings  of  interest 
and  vanity*.  It  is  on  the  nionnlain  sfopes  of  irom  3000  to 
7000  feet  that  we  encounter  climates  most  analofroiis  to  our 
ideas  both  of  hcalili  and  pleasure,  liaised  above  the  noxious 
miasmata  of  tiie  coast,  we  dweii  in  perpetual  summer  amid  the 
richest  vegetable  productions  of  nature,  amid  a  couiinued 
suecesaon  of  fraits  and  fiowen*  This  pietare  however  most 
not  be  considered  es  umwsally  exact.  In  those  unbroken 
forests  where  population  has  made  litde  progress  the  sky  is 
often  doudeil,  and  the  soil  deluged  with  continual  rains* 
The  western  declivities  of  the  Andes^  which  front  the  Pacific^ 
are  particularly  exposed  to  this  inconvenience. 

It  might  be  expected  that  witli  regard  to  human  life  nnd 
vigour,  the  elevated  plains  of  tiie  Andes  would  col^<^spond 
to  the  northern  countries  of  Europe.  This  however,  as  far 
as  regards  the  inhabitants  of  European  race,  does  nut  seem 
exactly  to  take  place.  It  is  true  they  escape  the  bilious  and 
intermittent  fevers  so  prevalent  in  the  lowlands ;  but  they  are 
generally  subiect  to  typhnsy  dropsy,  ^itre,  and  such  com- 
platnta  as  indicate  constitutional  ddoihtv.  Nor  do  we  find 
among  them  either  the  muscular  strength  or  longevity  of  the 
Indians  or  Africans ;  and  still  less  of  tne  nations  of  northern 
Enrope*  Are  the  diurnal  changes  of  temperature  to  which 
they  are  exposed  less  favourable  to  health  than  the  alternation 
of  European  seasons  whicli  expose  the  frame  to  changes 
equally  great  but  less  rapid  Ur  must  we  ratlior  look  for 
the  cause  in  their  domestic  habits,  which  exiiibit  a  strange 
mixture  of  effeminacy  and  discomfort? 

When  we  examine  the  social  or  political  effects  of  climate 
and  localities,  wc  arc  sUuck  with  their  powerful  efifeots  on  the 
past  struggles  and  present  state  of  the  country*  The  cities 
of  the  coast  must  be  conndered  as  the  inlets  boui  of  European 
products  and  Eurapean  ideas.  Liberal  opinions  have  ex- 
tended themselves  towards  the  interior  in  proportion  to  local 
obstacles,  i.  e,  to  the  greater  or  less  facility  of  communication. 
It  is  this  circumstance  which  marks  the  difT'ercnce  betwixt 
Venezuela  and  the  sontli  and  centre  ui  Colombia,  indicating 
a  distinct  and  more  rapitl  caiccr  of  civilization  and  pros- 
perity. The  branch  of  tiie  Andes  whicii  traverses  Venezuela 
is  much  inferior  in  elevation  to  the  ridges  oi  Quito  and  New 

•  It  is  the  people  of  colour,  or  mUture  of  Africans  witli  Whitei 
Indians,  who  on  tbe  plains  form  the  most  baidy  and  warlike  part  of  the 
popelattoa  of  Colombia. 
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Omtdi.  The  whole  cf  the  Inhabited  pert  of  H  belongs  to 

die  bet  country  or  temperate  mountiln  zone*  The  following 
ere  the  heights  of  the  prindiiel  towns  through  its  whde  exK 
tants 

Carftcat;   2903  ft.  Mean  t^p.  Tl"" 

Valencia.   1495    78 

Barquisimeto...    485    78 

Tocuyo    2058    75 

Truxillo.   2684       —  75 

Merida   5280    66 

Cacma  about  400  ss 
The  diflhnnees  of  dimate  and  prodnctions  betwixt  the  di(- 
latent  parts  of  the  country  are  consequently  trifling,  and  ibrm 
no  bar  to  general  oommonkation  betwixt  the  coast  and  In- 
terior. There  is  therefoe  an  amalgamation  of  ideas,  an  ho- 
moijeneity,  if  we  may  use  the  term,  in  the  mass  of  feelings 
and  opinions  on  political  subjects.  The  pnpnlntion  is  not 
only  more  enlirrhtened,  but,  what  is  ot  iiioi  c  inipc  ilnnce,  more 
etjually  so.  A  dillereiit  state  of  tbings  presents  itselt  when 
we  examine  the  centre  and  soutb.  The  main  ridge  ot  the 
Andes  ascends  rapidly  Iroin  the  frontier  of  Venezuela,  and, 
by  its  direction  from  north  to  south,  places  the  population  at 
n  oontinoally  increasli^  distance  ftom  the  sea-ports  of  the  At- 
lantic ;  while  its  snpenor  elenuion  prodocing  a  diflfereni  di- 
nate  and  temperature,  gives  birth  to  new  halnts  and  a  dotinct 
nationality.  To  descend  to  the  coast  from  these  altitudes  is  a 
matter  both  of  risic  and  difficulty.  The  line  betwixt  the 
IJnneros  and  Scrranos  is  strongly  drawn,  and  a  separation  of 
cluiractcr  evident.  The  roinitry  from  Cucuta  to  Bogotd 
tiirough  Painploim  and  Tuniu  lias  n  menn  elevation  of  from 
8000  to  10,000  feet,  and  a  temperature  of  about  59°  Fabr. 
It  is  true  that  Bogota  comnnmicates  with  Europe  by  the  val- 
ley of  the  Magd  alena ;  but  the  length  and  infonvLiiience  of 
this  channel  of  intereourse  render  it  acceissible  but  to  few. 
Hence  the  struggle  of  opinions  in  New  Grenada,  where  the 
denization  of  the  superior  dees  is  out  of  proportion  to  that  of 
the  bulk  of  the  people. 

The  Quitenian  Andes  afford  us  another  pow^ul  iUostra- 
lion  of  this  view  of  the  subject.  The  ibUowIng  is  the  luie  of 
elevations  betwixt  Quito  and  Chimbofuzo. 


Quito   9537  ft.  59^  Fahr. 

Llactacunga ...  10,285  57^ 

]  fambato   61° 

iiiobaniba   9377  57^ 

Guaranda   9075  58^ 


The  roads  which  descend  to  the  coast  of  the  Pacific  are 
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few,  almost  impassable,  and  lead  to  no  seaport  of  importance 
czoBpt  Onoyaquil.  Joarners  thither  are  undertaken  with 
ftar  ind  hcntirtioiii  and  firn  cfamcter  of  the  Smwkts  it 
narked  with  all  the  ttaits  of  isolatioQ  nsulting  from  the  geo* 
graphy  of  the  coBDtry. 

Next  to  the  direct  influence  exercised  by  climate  on  the 
frame  of  man,  we  mav  consider  it  relatively  to  the  fi^ility  it 
affords  of  nourishing  nim,  nn(1  advancing  his  progress  in  ci- 
vilization. The  mo6t  imjiortant  presents  made  by  the  Old  to 
the  New  World  are  cattle  and  cere  alia.  The  only  dome^'ti- 
cated  quadruped  known  to  the  Indians  wrs  the  Ufima,  which 
furnished,  like  the  sheep,  with  thick  wool,  unwilhnf'ly  de- 
scends or  is  propagated  in  the  sultry  lowlands.  The  liorned 
eattle  of  £arope»  on  the  oootraiy,  have  nniltiplied  almost 
equally  on  the  plaint  as  on  the  jMramoM,  On  the  Arm  of 
Antisami,  for  instance^  at  an  elevation  of  from  1S»000  to  16y000 
ieet»  there  are  no  less  than  4000  head.  The  herds  raised  on 
the  plains  of  Veneasoelay  as  on  the  Pampas  of  Buenos  Ayres,  are^ 
or  were,  previous  to  the  revolution,  almost  countless.  Two 
immense  magazines  of  animal  food  are  thus  placed  at  the  two 
extremes  of  temperature,  in  situations  imint(  rfered  with  by 
agricultural  labour.  The  horee  has  been  destined  to  figure  in 
the  political  changes  of  the  New  World.  The  fear  and  rejsuect 
with  which  he  inspired  tlie  natives  at  the  period  of  the  Con- 
quest is  well  known.  Horses  have  since  multiplied  prodigiously 
in  all  parts  of  the  country,  bnt  more  especially  in  the  ^ains 
of  Venezoela.  Tliers^  during  the  war  of  independence^  jPseSy 
and  other  guerilla  chieA^  at  the  head  of  an  irregular  cavaliy, 
and  maintained  by  the  cattle^  defied  the  efforts  of  the  Spanish 
infiuitry,  and  kept  alive  the  embers  of  the  revolution* 

The  best  kinds  of  horses  are  those  that  are  bred  in  the 
lowlands,  and  brought  to  tlie  mountairis  at  about  four  years 
old,  where  they  anjuii  c  hardihood  by  tiie  itifiiunce  ot  a  cokler 
€  ]  i  n  I  a  t  L\  a  1 1  d  til e  i  r  )  u  I () t  s ,  accustomed  oniy  to  sot t  pastures,  are 
hardened  on  a  stony  ^oil. 

The  breed  of  sheep,  iike  that  of  llamas,  is  limited  to  tJic 
loftier  regions  of  the  Cordillera ;  while  goats  multiply  more 
readily  on  such  parts  of  the  low  country  as  are  both  hot  and 
barren,  as  in  the  province  of  Coro^  where  they  foim  the  chief 
wealth  of  the  inhabitants. 

But  while  nature  facilitates  the  dispersion  over  the  globe  of 
certain  species  of  animals,  she  seems  to  limit  others  by  an 
impassable  barrier.  The  dog  undergoes  the  fate  of  his  Eu- 
ropean master;  his  sagacity  and  ^tronrrth  decay  in  n  hot  cli- 
mate, and  the  lirced  dwindles  :  apully  into  an  animal  totally 
inferior  in  habits  and  organi^auon.    The  foresters  accord-. 
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ingly,  and  the  IndbDs  of  tbe  lowkods,  wbo  are  acoastomed 
to  the  chace  of  the  wild  ho^  bring  dogs  for  the  purpose  from 
the  mountnins,  where,  though  the  Spaniards  are  hj  no  means 
carious  in  this  particular,  a  strong  species  of  greyhound,  more 
or  less  degenerated,  is  to  be  met  with,  and  is  used  in  the  high* 
lands  for  stfiii^-hunting. 

The  influence  of  temperature,  nnd  conseqiuntly  of  local 
elevation,  on  vegetable  life,  was  first  examined  in  Colombia 
by  a  native  of  liogotii,  the  uiifbi  timate  and  illustrious  D.  Jose 
Caidas,  who  icU  a  victim  to  the  barbarity  ofMurilloin  1811, 
in  consequence  of  which  his  nnmeroos  researches  in  natural 
history  were  almost  entirahr  lost,  with  the  exoe^on  of  some 
papers  pubUshed  in  the  Semnario  de  Bo&id  in  1806»  and 
nagments  still  existing  in  MS.  or  casually  preserved  and  ' 
printed  in  Europe,  to  one  of  which  I  shall  presently  have  oo* 
casion  to  refer.  Humboldt  travelled  through  South  America 
about  the  same  time  that  Caidas  was  directing  the  attention 
ot  iiis  countrymen  to  physical  science,  and  liis  investigations 
have  fortunately  been  isubjccted  to  n  less  rigorous  destiny. 
His  admirable  treatise  **  De  disit  ibulione  Plantanim  s^cogra- 
p/iica,  '  lias  letL  lor  future  observers  little  but  to  corroborate 
the  accuracy  of  his  views,  and  multiply  facts  in  illustration  of 
his  theories. 

When  we  begin  onr  observations  from  the  level  of  the  sea 
we  find  certain  fiunilies  of  plants  which  scarcely  ever  rise  to 

above  300  or  400  feet;  the**  Sandalo"  producing  the  balsam 
of  Toluy  the  Lecythis,  the  Coccolobay  the  BombaXf  the  B/tizo- 
phora  Mangle,  the  Manchineel.  A  second  and  more  nume- 
rous class  push  on  to  about  2000  feet  of  elevation ;  such  nre 
the  Fiinia,  the  "  Copal,'*  the  Anwie,''  the  «  Dra-oii's 
blood, "  the  mahogany  tree,  the  '*  Guayacdn"  Ainong 
plants,  the  C(€salpinia,  Ipouusa  quamadet,  most  of  the  Zii- 
gnoniaSf  Porllandias,  the  Vanilla,  Cassia  alaia  and  7-ipa' 
na^  the  Pontaderia^  which  forms  the  ornament  of  tropical 
rivers.  The  palms  ascend  to  the  heifffat  of  5000  feet.  The 
arbofescent  ferns,  from  the  level  of  £e  sea  amki  the  damp 
forests  of  Esmeraldas  to  7000  feet.  Of  cultivated  plants  the 
Cacao  and  indigo  are  most  limited  as  to  elevation,  neither  of 
which  are  cultivated  with  success  at  above  9000  feet  An 
attempt  to  raise  indigo  at  Mindo  (?>9€>0  feet)  completely  Hiiled. 
It  would  seem  that  a  dry  climate  is  most  favourable  to  indigo, 
such  as  is  found  in  the  valleys  of  Aragua  near  Valencia; 
wliile  heat  and  moisture,  as  Huinboidt  observes,  are  particu- 
larly reuuired  iur  cacao.  Yet  cacao  cuUivated  on  lands  which 
are  flooaed  part  of  the  year,  as  is  the  case  with  the  greater 
part  laiied-in  Onayaquil,  is  of  inferior  quality,  scMtdy  pro^ 
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Oh  the  contrary,  where  notwithstanding  the  moisture  of  the 
climate  t!ie  waters  never  settle  on  the  soil,  is  of  equal  or  su- 
perior quality  to  that  of  the  valley  of  Tuy  near  Caracas.  In 
Cnniguc,  at  an  elevation  of  about  1000  feet,  the  tree-s  are 
loaded  with  fruit  in  less  than  two  veai  s  I  rcMU  tlie  time  of  sow- 
ing tlie  seed;  while  geiieiuliy  three  years  is  the  puiiuti  at 
vmcfa  they  are  reckoned  to  commence  bearing. 

Coflee  is  abundantly  raised  from  the  level  of  the  sea  to 
elevations  of  5000  or  6000  feet,  or  even  higher  in  favourable 
situations.  There  are  plantations  near  the  valley  of  Bafkos 
in  Quito  at  above  7000  feet. 

Cotton  requires,  according  to  Humboldt,  a  mean  tempera- 
turc  of  not  less  than  64*^-- 60  »  which  would  bring  it  to  the  el^ 
vat  ion  of  Loxa. 

The  sugar  cane  is  cultivated  in  Colombia  from  tlh  d  of 
the  sea  to  an  elevation,  which  may  appear  cxtraordiiiai  y,  of 
7865  feet  in  ilie  valley  of  Bafios  at  the  foot  oi  i  ungurugua, 
of  8500  in  the  valley  of  Chilio  below  Quito,  and  of  nearly 
9000  ftet  near  the  tows  of  Hambato.  It  must  be  observed* 
however*  with  respeot  to  the  latter,  that  the  vegas  or  nooks 
formed  by  the  windings  of  the  river»  where  alone  it  is  raised* 
are  so  sheltered  as  to  produce  an  almost  artificial  tempera- 
ture. A  palm  tree  brought  young  from  Guayaquil  flourishes 
there,  and  **  Agtmcates"  (the  fruit  of  the  Laurus  persea)  ripen 
perfectly,  with  oranges,  limes,  and  other  fruits  which  in  ge- 
nera! flic  not  cultivated  at  above  GOOD  feet.  In  proportion, 
however,  lo  the  elcvafion  is  the  time  required  for  ripening  the 
sugar-cane,  varyinir  from  nine  months  at  the  elevation  of 
1000  leet,  to  Llaee  years  al  liie  elevation  above  cited. 

Plantains  and  maize  are  the  principal  articles  of  ibod  In 
the  lowlands  or  hot  country,  ^*tkrra  caUenUf*  to  use  the 
expression  of  the  natives.   The  larger  variety  of  plantain* 

Ftaiano  harUm^*  cannot  be  cultivated  at  elevations  above 
8000  feet*  while  the  smaller  variety  Camburi"  will  ascend 
to6000&at*  Maize  is  perhaps  the  plant  which,  of  all  others, 
embraces  the  c^rentest  variety  of  temperature  and  elevation. 
It  is  cultivated  with  equal  advantage  from  the  level  of  the 
ocean  to  tlie  flanks  of  the  Andes,  0  to  1  l,n()0  feet;  tei]ii)e ma- 
ture 80° — 69°.  It  is  true,  that  in  the  lowlands  it  ript  iis  in 
three  months,  wliereas  on  the  table  lands  of  the  Ande:^  it  re- 
(^uires  ten ;  but  the  grain  is  larger,  and  the  ear  fuller  in  the 
cgM  than  in  the  hot  country. 

The  central  or  temperate  sme  of  the  Andes  is  distinguished 
by  the  Cfntfftofia^  the  arborescent  ferns  which  precede  and 
accompany  the  palma  n  w^*  and  in  the  moist  mesta  of  the 
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Pacific,  entirely  to  the  level  of  the  sea*.  At  the  back  of 
Pichlncha  thev  first  appear  about  8500  feet.  The  Ahtrrr' 
merias  and  i'nlceoUt)  ias^  peculiar  to  the  New  WoiUl,  belong 
to  this  zone,  tiiougU  the  iormer  ascend  to  il^OOO  leet  and  the 
latter  to  15,000. 

The  Cerealia^  witii  almost  ail  the  varieties  of  European  ve- 
getables, belong  to  this  region.  Hamboldt  obiems  a  peca* 
Buritf  that  wheat  is  ffrown  hmt  Vittoria  at  tho  d«?atioii  of 
1700leet»  and  in  Cuba  near  the  level  of  the  tea;  (Gao^iV. 
p.  161)  but  it  h  probable  that  the  reason  why  the  oerealia 
are  cultivated  only  at  elevations  where  the  MutdB  diaappear^ 
may  be  the  natural  inclination  of  the  inhabitants  of  the  warm 
country  to  prefer  the  cultivation  of  a  plant  which  yields  an 
equal  abundance  of  food  witii  intiniiely  less  labour,  not  only 
in  the  mere  cultivation,  but  in  the  subsequent  preparation. 
The  three  great  wheat  districts  in  Colombia  are  the  mountain 
chain  of  Merida,  tlie  eie\  aiion  of  which  rarely  reaches  5000 
feet,  with  a  general  temperature  of  72° ;  the  plain  of  Pam- 
plona,  Tunjay  and  Bogot^  elevation  8000  to  10^000  feet) 
teroperatare  58^ ;  and  tne  Qnitenian  Andes  of  the  Mune  hmht 
and  temperature.  Hnmboldt  hae  accnzately  observedi  {Qeo. 
PUf  pb  152)  that  a  comparison  betwixt  annual  mean  tem* 
peraloree  of  £arope  and  the  elevated  tropical  regions  would 
by  no  means  give  a  correct  state  of  ttie  climate.  Thus, 
thourrh  the  mean  temperature  of  the  South  of  France  and  of 
Quito  be  the  same  ^ibout  59°),  sucli  fruits  ns  peaches,  apricots, 
pears,  figs,  and  grapes,  which  ripen  in  pcrlection  in  the  Iormer, 
although  abundantly  produced  in  the  latter,  never  aiiain 
their  proper  size  or  flavour.  The  reasun  is  that  the  tempera- 
ture is  equal  throughout  the  year.  There  is  consequently  • 
no  period,  as  in  Europe,  of  aammet  heat  aiifficieiit  to  ripen 
fruit  lequiriDff  at  this  season  a  mean  temperature  of  BSr  ot 
70^  As  lar,  however,  as  the  height  of  7000  feet  all  kinds  of 
fruit  are  cultivated  with  success;  and  the  markets  of  the 
colder  country  are  thus  constantly  supplied  from  the  neigh- 
bouring valleys  or  calientcs/^  Humboldt  is  mistaken  in 
supposing  the  olive  always  barren  (semper  ^^frrilis  fnanet, 
p.  IS*.).  On  the  Quiienian  Andes  near  Hambato  it  produces 
abundantly,  though  little  attention  is  paid  to  its  cultivation. 

When  we  ascend  above  the  extreme  limit  of  cultivation, 
whicli  may  be  placed  at  i  1,500  feet,  and  pass  the  region  ui* 
the  Barnadetiaf  IfyperieOf  ITdbandia,  QauUkerHB^  Bud» 
dlei€^  and  other  coriaceous  leaved  sitrnbs  whicb»  at  ibm  ele- 
vation»  fi^rm  tbkkets  of  perpetual  Uoom  and  verdurs^  we 

*  Humboldt,  who  bad  not  vitited  these  forests,  confines  them  to  betwixt 
SOO  sad  MO  hexirp.  Z)kr  43^.      p.  180^ 
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•liter  the  region     Paramo^;  (13,000  to  15,000  feet)  properly 
so  called,  wliich  present  lo  the  eye  unvaried  deserts  clothed 
with  iuiiir  ^rass,  const  ituting  the  pasture  grounds  oi  the  Andes. 
lIuiuboklL  is  inclined  to  fix  below  this  region  the  limit  of 
foresL  trees  j  [Gdo.  i^/.,  p.  148;  and  lu  taci  very  few  are  gene- 
rally met  with  near  this  elevation  on  ihu^e  Hanks  of  the  Cor- 
dillera which  join  the  inhabited  table  lands.    But  I  have 
observed  on  crotsiiur  the  aide  of  Picbtncha*  towards  the  iui-» 
inhabited  forests  of  Esmeraldas,  that  the  forests  occur  nearly 
through  thewhole  space  which,  on  the  eastern  slop^  is  a  naked 
paramo.  Is  this  owing  to  a  diiference  of  climate?  Or  has  the 
practice  of  burning  the  paramos,  universal  in  the  Andes,  to- 
gether \\'\ih  the  demand  for  fire-wood  in  the  vicinity  of  large 
towns,  contributed  to  give  this  region  the  bare  aspect  it  hns 
at  present  ?    Further  observations  on  the  uiounlaiu  slopes 
towards  Maviias  aiul  Macas  arc  nccessarv  lo  throw  lifjht  on 
this  point,    ii  is  cc'i  taiu  Iroai  the  present  aspt;ct  ol  the  inha- 
lutea  plain  of  Quito,  where  we  meet  with  a  few  scattered  trees 
oiArayan  (Myrius)  and  artificial  plantations  of  Camdi,[PnmuB 
$alie(fidia)  we  should  eondnde  Uiat  the  region  of  forests  bad 
scarcely  ascended  to  the  height  of  8000  feet,  yet  some  of  the 
houses  of  Quito  are  still  standings  bnill  wiUi  timber  cut  on 
the  spot, 

A  circumstance  which  cannot  have  escaped  the  notice  of 
those  who  liave  ascended  towards  the  limit  of  perpetual  snow, 
is  the  variety  and  luxuriance  of  t!ie  Flora  nt  the  very  point 
where  the  powers  of  vegetation  are  on  the  brink  of  total  sus- 
pension. At  above  15,000  feet  the  grounii  is  covered  with 
GcfUianas,  purple, azure  and  scarlet;  theDrabas,  theAlcke' 
millasi  the  OdaUttm  nifescem  with  its  woolly  hood;  the  rich 
Bammeuhis  Gununmii  the  Lupinm  imm  witb  its  oones  of 
blue  flowers  eoYeloped  in  white  down ;  the  Sida  PkhmchemU 
spotting  the  gronnd  with  purple;  the  C/mqueraga  insigttu ;  all 
limited  within  a  zone  of  about  500  feet,  from  whence  they 
seem  scarcely  to  be  separated  by  any  effort  at  artificial  culti- 
vation. Several  attempts  I  have  made  to  raise  the  Gentians, 
Siduy  and  other  plants  of  the  summits  of  the  Andes,  at  the 
height  of  Quito,  have  been  invariably  unsuccessful.  The 
attempts  indeed  to  domesticate  plants  in  a  situation  less  ele- 
vated is  alLeuUcti  with  greater  ddliculties  than  the  transport 
ijf  plants  fiom  one  climate  to  another.  Besides  the  differcnoe 
of  atnospberic  pressiire»  as  Humboldt  has  observedy  plants 
transferred  from  one  elevation  to  another  never  meet,  for  a 
sbgle  day,  with  the  mean  temperature  to  whicb  they  have 
been  accustomed;  whereas  transferred  from  one  latitude  to 
another^  the  difference  is  rather  in  iti  doration  than  in  iu  in« 
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tensity.  It  is  easier  to  acciistoin  a  plant  of  the  lowlaiuls  to 
this  elevation  than  to  bring  down  those  of  the  paramos.  Thus 
tlie  orange  and  lemon  trees,  Aguacates  (Laui-us  persea)  Ri- 
c'nins  communist  Datura  arborea,  all  natives  t>f  the  hot  low- 
lancis,  grow  and  flourish,  more  or  less,  at  an  cicvation  of 
8000  iucL  above  iht;  level  of  the  sea. 

[To  be  contioued.] 


XX.  Observations  on  Malaria,  with  Suggestions  Jbr  asce7'tain- 
ing  its  Nature :  read  hrforc  the  Literary  and  Philosophical 
Society  of  Manchester^  JSovember  15}  1838.  Jh/  Thomas 
Hopkins,  Esq,* 

MALARIA  is  considereti  tiie  scourge  of  a  considerable 
portion  of  Italy,  wliere  it  is  spoken  of  with  an  undefin- 
able  feeling  of  horror,    it  is  not,  as  Us  name  nia^  seein  to 
inipl^,  supposed  to  be  simply  bad  air,  but  a  poisonous  efflu- 
vium arising  from  some  undiscovered  operation  of  nature 
and  known  only  throuffb  its  dreadful  eflects  on  homan  bein|B;s.  > 
Tile  volcanic  nature  of  the  country,  the  gases  thrown  from  its 
surface  by  the  agency  of  internal  heat^  with  their  offensive 
smellSf  are  in  the  imagination  of  the  people  connected  with 
the  cause  of  marsh  fever,  and  designated  by  the  word  Mal- 
aria.    The  author  of  the  description  of  Latium  speaks  of 
the  volcanic  soil  being  prejudicial  to  the  atmosphere  ;  and 
Mrs.  biarkc,  in  her  account  of  Home,  talks  "bf  the  sulj^liur, 
arsenic  and  vitriol  which  abound,  producing  malai  ia.  This 
lady  may  be  considered  as  speaking  the  ordinary  language  of 
the  people  of  the  country  on  the  snl^eet.   Learned  wntera  too 
have  treated  of  malaria  in  a  way  almost  equally  mysterious, 
among  whom  may  be  named  Dr.  Macculloch.    Tlie  Doctor 
does  not  indeed  suppose  that  sulphur  or  vitriol  is  instrumental 
in  producing  the  poison,  but  that  it  is  the  product  of  V6|ge~ 
table  fermentation  or  putrefaction,  the  form  and  mode  of 
operation  of  which  we  are  not  able  to  trace,  becoming  con- 
scious of  its  existence  only  by  witnessing  its  effects.  The 
pest  is  shown  to  be  worse  in  Italy  than  ui  othci  parts  of 
Europe,  but  the  Doctor  has  shown  that  it  really  prevails  in 
other  countries,  and  Lu  a  greater  extent  Liian  liad  been  pre- 
viously suspected.    "Whatever  may^  be  the  peculiar  nature  of 
malana,  Dr.  Macculloch  seems  satisfied  thai  it  does  not  arise 
from  the  presence  of  muierab»  nor  from  local  canses  confined 

*  Communioited  by  the  Author.  The  reader  may  advantageously 
eompare  this  paper  with  Mr.  AdcKaon't  •*  SemarkB  on  fkf  ii^lmetiee  if  TVr- 
rettrial  Radiation  in  delcrmnmg  the  site  of  Aitdaiia"  FI)ILMil§.aad  Al^ 

iwlt«        voL  ir.  p.  27^»  €t  kj;.— -fijuT. 
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to  my  particular  country.  It  is  indeed  distribnted  extensively 
over  the  siir^e  of  the  earth.  Asia,  Africa,  and  America  feel ' 
the  scourge  in  a  more  violent  ficnrree  thnn  it  is  felt  in  any  part 
ot  Europe:  the  plains  of  Ikiili;;!!,  the  vallies  of  the  African 
coast,  and  the  W^t  Indian  isiaiuis  are  inlLctetl  in  a  more 
deadly  degree  than  even  Italy;  it  is  thtMelcjie  reasonable  to 
uifer  that  the  locality  of  gases  or  minerals  is  nut  cunnected 
with  its  production.  It  is  found  too  in  climates  bavins  dif- 
ferent teroperatnret  to  tfadee  of  Che  countries  jntt  namedy  as 
on  the  eastern  coast  of  Englandy  in  France,  and  Holland : 
very  hi^  temperature  tberdore  does  not  seem  essential  to  its 
production.  But  though  not  absolutdjr  requisite  to  its  pro* 
dnetiony  high  temperature  appears  to  mcrease  its  ▼inilence» 
the  injurious  cflects  on  the  human  constitution  having  a  pal- 
pable relation  to  the  temperature  of  the  atmosphere.  Thus 
in  Lincolnshire,  1  l  aiice,  and  Holland,  its  operation  is  slow, 
and  it  requires  cnnijiderable  time  to  produce  fatal  effects;  but 
in  the  CiimpaLnia  of  Rome,  it  is  said  that  a  single  night  passed 
within  tlie  lull  iuiiuencc  of  the  pe^t  endangers  life.  In  the 
jungles  of  Bengal  it  is  folly  as  badf  as  in  the  Gampagna,  and  in 
the  valUes  of  ue  western  coast  of  Africa  the  ^leator  number 
of  the  craw  of  a  ship  have  hem  known  to  die  in  a  diort  time. 
Thus  it  becomes  apparent  that  the  Tirulence  of  the  fever 
arisiog  from  malaria  is  great  in  proportion  to  the  heat  of  the 
dimate. 

Yet  great  heat  alone  does  not  seem  capable  of  producing  the 
|X>ison.  However  hi<;h  the  temperature  may  be,  provided 
It  is  not  accompanied  by  moisture,  the  air  is  found  to  be 
healthy.  The  plains  of  Russia  are  hotter  in  sunmu  i*  than  the 
marshes  of  Holland,  but  no  malaria  is  found  in  the  luriner, 
while  it  abounds  in  the  latter,  because  the  plains  of  Russia 
are  drr  as  well  as  hot»  Rome  is  only  seven  degrees  hotter 
than  Moscow  in  the  hottest  month  of  the  year,  yet  malaria 
is  vhmlent  in  the  one^  while  it  does  not  exist  in  the  other.  In 
the  'sandy  deserts  of  Asia  and  Africa  we  have  perhaps  the 
hottest  dunates  of  the  ^lobe^  but  as  these  deserts  are  at  the 
same  time  dry  malaria  is  not  prevalent  in  tliem.  The  infer- 
ence is  thnt  iieat  alone  y>  \\\  not  produce  malaria,  but  that  the 
presence  of  moisture  also  is  necessary. 

Dr.  Maccuiioch  admits,  *»  tliaL  the  extreme  of  evil  from 
iiialiiiia  occurs  in  tropical  climates,  it  appearing  almost  pro- 
portioned to  the  heal  ot  the  climate,  and,  what  is  important 
to  observe  to  the  moisture  also.*^  He  also  remarks  that 
**  ^gyp^  ^  ^        arising  from  mdaria  except  at 

the  period  of  the  snbsidence  of  the  Mile^  miless  where,  as  at 
I)aimetta9  tbecvltiTatioiiofnceisparsaed.''  Bat  the  Doctor 
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aftcnmrdf  attampli  to  show  that  heat  and  moiitiire  we  mvdjr 

agentd  in  the  production  and  distribution  of  a  poisonous  ex- 
halation from  vegetable  matter,  which  exhalation  he  says  is 
the  true  malaria.  A  moist  air,  snvs  lie,  *'  is  the  best  con- 
ductor of  the  malaria,  as  moisture  in  tlie  air,  under  the  form 
of  evening  wnaU  or  in  other  modes,  appears  to  be  even  its 
proper  vehicle  or  residence."  Ami  again  he  says,  "  water 
in  some  form  is  necessary  to  the  production  of  that  peculiar 
fwtakkb  dflooropontioii  which  is  the  toum  of  this  poitQii  i 
ana  the  actkm  of  moistnre  is  twofold,  inssiniich  as  it  not 
only  aooelenites  vegetable  decomposition,  but  renders  the  at- 
mosphere a  fitter  conductor  of  the  poison*"  It  is  not  here 
pretended  that  this  poison  which  is  stated  to  be  the  result  of 
vegetable  decomposition  has  ever  been  detected  in  a  palpable 
form.  It  is  not  asserted  that  its  existence  as  a  peculiar  sub- 
stance has  been  ascertained.  It  is  only  from  eHects  produced 
on  human  health  thai  iis  existence  is  inferred.  Moisture,  says 
the  Doctor,  is  not  capable  of  poisoning  tlie  atmosphere;  and 
as  he  finds  thai  liie  atmosphere  is  poisoned,  he  infers  ihai 
die  poison  is  eahaled  in  the  decomposittoo  of  ?^table  sub- 
stanoes. 

There  is  a  prerslent  belief  in  nsany  parts  of  the  world  that 

coming  from  the  sea  produce  fevers  of  the  same  kind  as 
the  malaria  £i?er :  this  belief  is  evidently  at  variance  with  the 

theory  espoused  by  Dr.  Macculloch,  and  he  thus  reasons  with 
those  ivho  entertam  it.  "  The  proof  that  it  is  malaria  in  the 
fog,  and  not  the  (otf  itsrlf*  which  is  the  cause  of  disease,  is 
evinced  by  the  lollowiug  iacts :  No  intermittents  are  ever 
produced  on  the  western  or  northern  shores  of  the  island,  and 
for  the  plain  reason  that  there  is  no  iaiid  whence  they  may 
arrive.  The  clouds  of  mountainous  r^ous  do  not  produce 
ftvers  thonsh  these  are  also  fegs ;  and  what  forms  a  roost  ab* 
sdote  proof  of  thb  is,  that  in  Flanders  it  is  the  fo«s  which 
come  with  a  south-west  wind  or  the  southerly  wiiids  which 
transport  and  propagate  malaria  and  diseassib  while  as  soon 
as  the  winds  shift  and  blow  from  the  sea  the  fofers  disappear, 
though  these  particular  winds  are  so  charged  with  fog  as  to 
darken  the  whole  country  for  dnys."  These  are  the  fitcts  on 
whicli  the  Doctor  nlies,  and  he  lornarks,  tliat  "  it  ought 
surely  to  be  uinit  ce^sary  to  say  that  if  logs  alone  could  pro- 
duce such  fever  water  itsell  must  be  the  poison,  since  a  log  is 
a  cloud,  aiai  its  constituents  when  pure  are  only  atmospheric 
air  and  water." 

With  respect  to  the  first  allsged  fi^t,  that  no  mtermittents 
are  prodncra  cm  the  westsn  or  northern  shoves  of  onr  islandi 
dmieasMi  for  it  may  be  fbund  ln  the  diciufiitwiMi  lof  theie 
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ihoM  bciog  eitfier  rodcy*  or  well  drained  and  nnder  colttf»* 
tion,  and  oooseqnenUy  drv«  They  are  also  nearer  to  the 
Atlantic  Ocean,  and  tnere&ve  cooler  in  the  ninuner  than  the 

eastern  coast.  Tliese  two  causes  may  be  sufficient  to  account 
for  the  difi'erence  which  i&  ibutid  on  the  eastern  ninl  western 
coasts  of  this  country.    But  I  have  been  inlui  niLd  by  Dr. 
Bripfi^s  of  Ambleside,  foi  nierly  resident  in  Liverpool,  that  in 
his  younger  days  autunujui  agues  were  coiiiuion  on  the  low 
grouuds*  of  Lancashire,  particularly  in  that  part  called  the 
fylde  country,  and  that  tbey  occasionally  prevail  at  present 
llMsir  dhninution  may  be  attributed  to  the  better  drainage 
of  the  country,  wliich  baa  converted  it  from  a  comparative 
marah  to  dry  tUlage  land.   That  tk  douda  of  mountainoos 
regiona  do  not  produce  fevers  may  arise  from  their  low  tem- 
peratnreh  And  as  to  the  fact  that  south-west  and  south  winds 
produce  fevers  in  Flanders,  while  on  a  sea  wind  coming  which 
covers  the  country  with  fogs  the  fevers  disappear,  this  may 
only  prove  that  the  sea  wind  being  a  cold  one,  the  reduction 
of  iiie  temperature  caused  the  fever  to  cease.    The  Doctor 
seems  to  think  that  there  is  great  force  in  the  remark  "  that 
if  a  fog  alone  could  produce  fever  water  itself  must  be  ihe 
poison:"  but  the  aigurosit  may  not^  at  we  ibali  presently 
le^  torn  on  the  water  in  the  atmosphere  aa  water»  bnt  aa 
ateam  oar  elaatic  vapour.   And  it  ma^  be  found  that  when 
there  ia  a  certain  quantity  of  steam  m  the  atmosphere  at  a 
high  temperature,  disease  may  be  a  consequence,  notwith* 
standing  that  water  is  wholesome  in  a  liquid  state.    Dr.  Mac- 
cullocli's  opinions  respecting  the  cause  of  m;daria  are  at  vari- 
ance \siih  numerous  and  well  asgETlnineil  iacis.    This  pest 
is  IouikI  on  sea  boidtrs  and  i^lanil>,   us  on  liie  coasts  of 
Italy  and  Africa,  on  the  small  Maklive  islaFuis  in  the  Indian 
Ocean,  in  the  West  Indian  islands,  evtn  in  Harbadoes,  which 
pushes  out  east  a  considerable  way  into  the  Atlantic ;  it  is  also 
kond  at  sea  at  great  distances  from  land,  and  beyond  the 
readh  of  effluvia  from  vegetable  potreiacticii.   I  n  the  valuable 
alatisdcal  report  of  siduMiS  and  mortality  among  the  troops 
in  the  West  Indies,  recently  laid  before  the  House  of  Com- 
mons, it  is  said,  when  speaking  of  the  hypothesis  of  veg^abk 
exhalation  producing  malaria, — "  Were  this  hypothesis  cor- 
rect, we  might  expect  that  British  Guiana  would,  from  its 
proximity  to  tiiis  cause  of  disease,  be  must  subject  to  its  ope- 
ration, and  consequently  the  most  unhealthy,  and  thnt  the 
colonies  further  to  the  north,  beinj?  least  exposed  to  it,  would 
enjoy  the  greatcist  degree  of  bulubiily  .    The  result  of  our  in- 
vestigatioos  into  the  comparative  mortality  in  each  cdony 
ihowi  however  that  tbur  idative  aalnbrity  is  by  no  
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affected  by  their  proximity  to^  or  distance  from,  the  conti- 
nent."   (See  table  of  relative  mortality  at  the  end.) 

The  atrnosj)liere  ia  whicli  we  live,  it  is  well  kiioNsn,  has 
within  it  n/olic  gas,  oxygen,  a  small  portion  of  carbonic  acid 
gas,  antl  in\  i^ible  vapour  of  water,  or  sleuu).  Ti)e  natiir*^  of 
the  three  fii\bt-iiained  substances,  as  far  as  respects  their  iii- 
iluence  on  animal  life  and  health,  is  tolerably  well  known ; 
but  the  same  cannot,  I  beUeve»  be  said  of  the  steam  which 
exists  in  the  atmosphere;  nor  em  I  aware  that  any  scientific 
attempt  has  been  made  to  trace  its  infloence  on  the  animal 
ceconomy  with  relation  to  health  and  disease.  It  is  known 
that  too  dry  an  atmosphere  is  productive  of  unpleasant 
and  sometimes  of  very  painful  consequences.  Evaporation 
from  the  body  goes  on  so  freely  as  to  deprive  it  in  too  great 
a  decree  of  moisture  and  to  produce  a  constant  thirst.  A 
certani  degree  of  moisture  in  the  air  keeps  the  body  soft  and 
gives  that  clearness  of  complexion  comnion  in  many  parts  of 
the  north-west  oi  Europe,  which  is  supposed  to  indicate  vi- 
gorous health*  But  in  other  parts  of  the  world  there  is,  ^ 
with  reference  to  the  animal  ceconomy,  a  superabundance  of 
ateam  in  the  atmosphere.  This  is  popularly  recognised  in 
those  parts  when  it  takes  the  form  of  dampness^  as  it  is  then 
thought  to  be  injurious  to  health ;  but  it  has  not  been  treated 
of  scientifically.  In  the  absence  of  any  treatise  on  the  sub- 
ject I  propose  to  call  attention  to  a  few  points,  in  the  hope 
that  it  may  induce  others  to  institute  a  full  inqiiirv,  meteoro- 
logical, chemical  and  piiysioiogical,  such  as  the  important 
nature  of  the  subject  demands. 

Let  us  imagine  that  at  some  certain  time  no  \  apcnir  exist- 
ed in  the  atmosphere;  according  tu  the  known  laws  oi  eva- 
poration Taponr  would  immediately  begin  to  arise  from  all 
wet  surfaces ;  and  supposing  evaporation  to  proceed^  the  whole 
of  the  space  occupied  by  the  atmosphere  would  soon  be  filled 
with  vapour,  or  invisible  steam ;  the  quantity  being  propor- 
tioned to  the  temperature  of  each  particular  place.  Where 
the  temperature  was  low  there  would  be  but  little  steam, 
where  it  \vas  high  there  would  be  moi'c,  and  every  part  would 
in  time  have  its  maximum  quantity,  when  of  course  no  iixTe 
could  rise.  In  this  state,  as  there  would  be  no  condensaiiou 
of  vapour,  there  would  be  no  clouds  and  no  rain.  But  owing 
to  tlic  unequal  influence  of  the  sun  on  different  parts  of  the 
earth's  surface,  and  the  diurnal  motion  of  the  globe,  this 
stale  of  things  does  not  exist.  Between  the  tropics  the  sun 
vaporises  water  freely,  and  at  the  same  time  ny  its  beat 
rarefies  the  air*  The  vapour  ascends  with  the  rarefied  air 
to  the  upper  ngions  of  the  atmosphere^  cold  airflows  in  below 


Uiyitized  by  Google 


Mr.  T.  Hopkiiu's  ObtervoHons  on  Malaria.  t09 

from  parts  nearer  to  ihe  poles,  aiul  the  pioce.'ss  is  repeated  and 
continued.  The  vapour  that  is  taken  up  with  the  rarefied 
air  flows  with  it  through  the  higher  region  towards  the  poles, 
and  becoming  cooled  in  its  passage,  a  portion  of  the  vapour 
is  deposited  in  the  form  or  rain.  The  air  thus  cooled  and 
deprived  of  part  of  its  Tapoor  retnms  from  each  polar  region, 
flowing  along  the  surface  of  the  earth,  and  has  its  temperature 
increased  by  the  sun*s  heat  as  it  advances  towards  the  equator; 
it  consequently  becomes  a  dry  air,  or  is  disposed  to  take  up 
vnpoiii  from  moist  surfaces.  Thus  we  see  that  in  nccordance 
with  the  general  laws  of  nature,  the  air  near  to  the  Mirfnce  of 
ihe  earth  which  is  flowing  from  the  poles  to  the  equator  is  a 
dry  air. 

Bat  through  the  influence  of  local  causes  this  course  of 
nature,  thougn  general,  is  not  universal.  While  in  some  parts 
the  air  near  the  surfhoe  of  the  earth  is  very  dry,  in  other 
parts  it  is  so  fully  charged  with  moisture  as  to  prevent  further 
evaporation  taking  place  at  the  existing  temperature.  In  this 
case,  the  dew-point,  being  that  degree  of  the  thermometer  at 
wliich  dew  is  formed  from  the  atmosphere,  is  the  same  as  the 
temperature.  In  different  parts  of  the  world  there  arc  various 
degrees  ofdryness  in  the  atmosphere,  an(i  these  are  expressed 
by  the  relation  which  the  dew-point  bears  to  the  temperature. 
When  t\m  dew-point  is  only  t>ne  degree  below  the  tempera- 
ture evaporation  goes  on  very  feebly;  when  more  ilian  one, 
it  proceeds  more  vigorously ;  when  at  ten,  fifteen,  or  twenty 
degrees  below  the  temperaturei  evaporation  goes  on  with  pro- 
portionally increased  energy.  Dr.  Dalton  made  various  ob« 
servations  on  the  subject  near  to  and  on  the  mountain  of  Hel- 
vellyn  in  Cumberland.  He  found  that  at  one  time,  in  the 
valley  below  the  mountain,  the  temperature  was  70",  the  dew* 
point  53^^,  difference  17" ;  at  another  time  the  temperature  was 
56^,  the  (lew-point  46%  difference  lO'^:  of  course  the  energy 
of  evaporation  would  in  each  case  be  proportioned  to  the  dif- 
ference. At  tlie  same  time,  on  the  ruountain,  855  yards  above 
the  valley,the  temperature  was  the  first  time  56°,  dew-point 
46°,  difference  10"^.  The  second  time  it  was  46"^,  dew-point 
42%  dilferenee  4^ 

Thus  in  these  four  observations  the  energy  of  evaporation 
would  be  as  the  numbers  of  the  difference,  or  as  17$  IO9  9$ 
and  4.  In  the  same  paper  in  which  the  above  facts  are  to 
be  found,  published  in  the  4th  volume  of  the  Society's  Trans- 
actions (Manchester)  the  Doctor  has  given  a  table  of  numbers 
exhibiting  the  dryitig  power  of  the  atmosphere^  which  is  one 
form  of  expressing  the  energy  of  evaporation. 

Dr.  Dalton  also  states  that  in  twenty  years  of  observation 
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ehieilj  at  Ifaiiclietter^  he  fimnd  that  in  tlie  nomiM  of  Jime^ 
Jttiv,  and  August  the  dew^poiut  generally  fasged  from  SXf  to  ^ 

thatitwaa  only  onoeat  64%  once  at  68%  tivettmeiat  W*f 
diree  times  at  61%  iad  twenty  times  at  60^.  But  in  other  parts 
of  the  world  where  malaria  prevails,  difierent  meteorological 
facts  present  themselves,  and  furnish  ground  for  presuming 
that  the  laws  of  evaporation  affect  the  people  of  those  coun- 
tries differently  to  what  they  do  the  inhabitants  of  our  colder 
climate.  In  Rome,  in  the  hottest  month  of  the  year,  du-  | 
ring  the  day  the  tempt  i mure  ranges  from  90°  to  100^  in  the 
shade,  and  the  air  is  damp ;  the  dew-point  inu:>t  ihuielure  be 
hi^.  I 

In  Captain  Alexander's  observations  on  the  western  ooast 
of  Alricay  we  are  told  that  "  four  days  after  leaving  Teneriffe^  I 
while  prooeeding  for  the  river  Gambia,  00  the  6th  of  Ootober, 
the  wmd  nt  sonth-east  swept  over  the  ocean  chaiged  with 
moisture.  At  noon  the  thermometer  under  the  awning  was 
at  80°,  while  with  DnniclTs  hygrometer  T  found  the  dew-point 
at  70^.  On  the  7th  of  October  during  a  sirocco  the  thermo-  * 
meter  was  nt  86  ',  the  hygrometer  76°.  At  the  end  of  Novem- 
ber in  the  Bight  of  Benin,  in  sight  of  the  island  of  St.  Thomas, 
the  temperature  was  84-  ,  ilie  hygrometer  79°  I"  In  the  me- 
teorological ri  gisicr  kept  by  Mr.  Oldfleld,  surgeon  in  Laird 
and  Oldfield's  expeditKm  up  the  Niger,  we  find  it  stated  that 
during  the  month  of  Aprils  on  the  nver,  the  teropexatore  was 
gencrallv  above  lOO"",  and  on  the  14th  of  Apnl  it  reached 
118^*  No  hygrometrical  return  is  ffiven,  but  as  the  air  is 
stated  to  have  been  damp,  it  may  safily  be  infinrred  that  the 
dew-point  was  extremely  Iiigh. 

Here  thi  n  we  have  instances  where  the  dew-point  was  in 
difiierent  places  at  the  respective  heights  of  42°,  46"^,  53^  GO^, 
70°,  76°,  and  79*^,  and  from  Oldfield's  register  it  mny  be  pre- 
sumed  to  have  been  inucli  higher  on  the  Niger,  probablv  90**. 
Suppose  water  of  the  temperaiurc  of  98^  to  be  placed  in  these 
various  atmomheres,  ana  it  will  be  seen  that  the  energy  of 
evaporation  of  this  water  would  be  very  diffimitin  those  dtf*- 
lerent  plaoes;  Evaporation  would  go  on  much  more  freely 
when  the  dew-point  was  at  42^  than  when  at  60°,  at  00^  than 
when  it  was  at  70«,  at  10^  than  76°  or  79^(  and  tlie  nearer  the 
dew-point  approached  to  98%  the  temperature  of  the  water,  the 
more  feeble  would  be  the  evaporation.  Now  the  temperature  ' 
of  the  human  body  in  its  healthy  state  being  98°,  when  this 
body  is  placed  in  an  atmosphere  the  dew-point  of  which  is 
42°  or  even  60^,  evaporation  will  <^o  on  vigorously.  Let  the 
dew-point  rise  to  70  ,  and  stiii  evaporation  might  possibly 
go  on  with  considerable  energy ;  but  should  the  dew-point 
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be  nuaed  to  80»  or  80^,  evaponrtion  (torn  the  bodj  must  be- 
come wy  fteble. 

In  a  paper  read  March  1830,  and  printad  in  the  5th  Yol. 
of  the  ^ode^s  Transactions,  Dr.  Dalton  has  thovn  that  a 

healthy  mnn  taking  daily  into  his  stomach  oonoea  of  flaid 
gives  otf  trom  tlie  external  skin  in  ihe  same  time  6J  ounces 
of  water,  and  from  the  luniks  20^  ounces,  makinrr  together  27^- 
ounces.  Now  is  it  nut  clear  that  this  important  proceiss  in 
the  animal  CEConomy  must  be  variously  affected  by  the  hygro- 
metrical  state  ul  llie  atmosphere ;  differently  when  the  dew- 
point  18  at  50^  to  what  it  will  be  when  at  GO^',  70"",  bO  ,  oi  i>0"  ? 
Were  the  dew-point  to  be  carried  up  to  98^,  this  process,  it 
would  appear^  must  stop»  evaporation  wonld  ceaae^  and  the 
27^  ounces  of  water  woold  remain  in  the  mlUm,  or  be  di»* 
poaed  o£  by  natore  in  some  difierent  mode,  whidb  would 
constitute  a  material  derangement  of  the  animal  oeconomy» 
Again,  it  requires  a  considerable  portion  of  caloric  to  viw 
porise  97\  ounces  of  water;  nnd  when  this  quantity  of  water 
is  ciaily  thrown  olf  by  evaporation,  it  is  presumed  that  the  re- 
quisite quantity  of  caloric  is  nhstracted  from  die  human  boily. 
Evaporation  seems  indeed  Lo  be  the  agent  that  nature  em- 
ploys to  regulate  the  temperature  of  the  body,  and  when  it  is 
Stopped  or  materially  impeded  fever  generally  ensues,  the  tem- 
perature ofthe  body  rise%  and  fromas''  goes  up  at  laat  to  fever 
neat  or  118^  Lavoiaier  and  S^fgma  estunated  the  average 
loia  by  perspiration  from  tlie  skm  and  Innga  in  twentgMbnc 
honra  at  9  pounds  IS  ounoes,  of  which  I  pound  14  onnoae 
were  dissipated  by  the  skin,  and  15  ounces  by  the  lungs. 
(Traite  Elemeniaire  de  Chimie,  S™«  edtlion,  228.)  The 
gree  of  dryness  of  the  atmosphere  may,  it  is  obvious,  in- 
fluence the  whole  quantity  evaporated,  find  also  the  pro- 
portions given  off  respectively  by  the  external  skin  and 
lungs. 

Malaria  seems  not  to  prevail  in  a  virulent  state  where  the 
dew-puiiiL  la  below  60*^.  In  Lincolnshire  and  parts  of  Hoi- 
hmd  and  of  France  the  dew-point  is  probabJiy  aometunea 
above  that  height  towaida  the  end  of  the  anmmer:  in  thoae 
oonntriea  malaria  ftver  prevails  in  ici  mildest  forrn^  but  al* 
ways  at  those  perioda  when  the  dew-point  is  presumed  to  be 
the  iiighest.  In  tiie  maremma  of  Tuscany,  the  Campa^a  of 
Rome^  and  other  parts  of  the  south-west  coast  of  Italy,  m  the 
latter  part  of  the  summer  the  dow-point  must  be  high,  nnd 
precisely  at  this  period  of  the  year  in  these  places  malaria 
prevails,  and  in  the  worst  fonn  in  the  hottest  and  danipust 
pnrts.  In  the  West  Indies,  in  Bengal,  and  in  the  African 
vaiicys  the  same  facts  are  observable ;  malurid  ib  alway^>  viru- 
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lent  in  proportion  to  the  bei£riit  of  the  dew-point.   It  is  how^ 

ever  greatly  to  be  lamented  mat  we  have  not  more  particular 
and  foil  hygrometrical  returns  of  the  state  of  the  atmosphere 
in  those  parts  of  the  worlrl ;  were  we  furnished  with  such  re- 
turns, there  is  little  reason  to  doubt  tliat  it  would  be  easy 
to  sliow,  by  the  evidence  of  fads,  that  there  is  sucii  a  general 
coincidence  of  a  high  dew-point  and  the  prevalence  of  malaria 
fever  as  uoulti  place  them  in  the  relation  of  cause  and  effect.  . 
In  the  returns  from  the  West  Indies,  publiihed  in  the  Stati*  j 
stical  Report  of  the  mortality  there^  we  nave  a  monthly  hygro- 
meHieal  retom  for  the  ^r  1882,  from  the  island  of  St.  Vin- 
cent :  it  is  the  onWone  m  the  whole  report,  and  the  substance 
of  it  is  given  at  the  end.  It  will  be  seen  from  this  that  the 
mean  of  the  dew-point  for  the  year  is  68^*86 ;  the  lowest,  in 
the  month  of  February  bemg  67^*14^  and  the  highest,  in  July, 
70°-25. 

From  the  laws  of  evaporation  as  ascertained  by  experience, 
it  is  known  that  the  rest  or  motion  of  the  air  has  considerable 
influence  on  e\:i])oration  from  wet  surfaces.    When  vapour  a 
rises  froui  ihesc  hui  faces  it  remains  for  some  Lmie  resting  u])on 
and  near  to  them,  where  it  checks  further  evaporation.  But 
when  a  current  of  air  by  Its  mechanical  action  carries  away 
the  newly  ibrmed  vaponr,  fresh  vapour  immediately  escapes, 
and  the  process  b  repeated :  the  influence  of  winds  in  drying  is 
a  fiuniliar  instance  of  this  fact.   Hie  human  body  is  disposed 
to  give  out  vapour  to  a  given  extent  to  an  atmosphere,  the  dew- 
point  of  which  is,  say  70^;  but  without  motion  in  the  air  the 
v.ipour  first  *:;iven  out  would  impede  further  evaporation  ;  a 
wind  removes  tliis  inipeiiiuiciit  and  suffers  the  evaporation  to 
go  on  more  freely.    In  accorduiice  with  this  it  is  known  that  ' 
malaria  fevers  more  comuionly  prevail  in  a  warm  da?n)i  atmo-  4 
sphcie  when  it  is  stagnant  I  A  brisk  wintl  ij>  said  popularly  to  ' 
puriiV  the  air,  and  to  take  away  mephidc  vapours ;  may  it  not 
memj  facilitate  evaporation  ?   Persons  sufiering  under  mal- 
aria levers  are  relieved  by  fiinning  I  Were  the  air  charged 
with  poigonous  vegetable  miasmata,  it  would  be  reasoniMe  to  « 
conclude^  that  fanning,  by  bringing  more  of  this  poisoned  air 
into  contact  with  the  patient,  would  increase  the  disorder ! 
But  if  the  view  here  taken  be  correct,  the  cause  of  the  relief 
that  is  felt  becomes  sufficiently  obvious;  tlie  evaporation  j 
which  was  checked  by  the  previous  accumulatioQ  of  vapour  is 
accelerated  by  its  removal. 

In  temperate  climates  the  lieat  of  the  atmosphere  is  consi- 
iierubly  below  that  of  the  human  body,  and  the  dew-puiiil  is 
ordinarily  below  the  temperature  of  the  atmosphere.  But 
widi  reference  to  perspintion  it  seems  to  be  as  impoxtu^that  \ 
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the  deir-point  should  be  below  the  temperature  of  the  atmo- 
sphere, as  that  the  temperature  of  the  atmosphere  should  be 
below  that  of  the  human  body,  unless  the  temperature  be 
very  low.  Tlie  temperature  and  dew-point  bciriir  the  same, 
and  at  60^  eva}»uriitioii  would  not  proceed  rapidly  Irora  the 
hnmfin  body  in  astai>uaiiL  atmosphere.  But  if  a  nmch  colder 
itUiio^aphere,  say  40^,  were  to  be  fully  saturated,  the  body 
being  98*^,  would  warm  the  air  inisuedi  Ul  1  v  around  itself,  srive 
it  a  capaciiy  to  take  up  more  steam,  and  at  the  same  time 
create  a  more  decided  upward  current  that  would  continually 
change  that  part  of  tbe  air  which  waa  in  immediate  contact 
with  tbe  body. 

Writers  and  travelers  when  speaking  of  a  damp  atoMwphere 
commonly  restrict  their  remarks  to  those  atmospheres  which 
discharge  rain,  or  are  charged  with  fotrs,  their  object  being 
genenilTy  to  intimate  that  such  atmospheres  wet  or  moisten 
substances  exposed  to  them.  But  an  atmosphere  may  be  sa- 
turated with  steam,  without  giving  out  any  part  of  it  to  sub- 
stances immersed  in  it  which  are  of  an  equally  high  tempera- 
ture. Suppose  both  the  temperature  and  the  dew-point  to  be 
70*^  during  tiie  nij:ht,  neither  rain  would  fall  nor  dew  be 
formed,  and  yet  wkli  reference  to  evaporatioa  it  would  be  a 
damp  atmosphere,  seeing  that  no  evaporation  could  take  place 
in  it  from  water  of  the  same  Leaiperalure.  it  is  the  existence 
of  transparent  clastic  steam  in  certain  <]|^uantities  in  the  atmo- 
sphere which  prevents  further  evaporation  from  wet  surfaces, 
and  it  is  this  steam  we  have  now  under  consideTation»  and  not  ' 
either  the  fidl  of  rain  or  the  floatmg  of  condensed  vapour. 
These  are  effects  of  this  elastic  steam  having  pvevionsly  ex* 
isted ;  but  it  is  the  steam  itself  of  which  we  are  now  treating, 
and  of  its  effiscts  in  checking  evaporation.  An  atmosphere 
of  the  temperature  of  as  found  by  Oldfieid  in  Alnca, 
might  possibly  have  a  dew»point  of  98%  and  would  conse- 
quently have  a  drying  power  of  20  degrees,  but  the  trans- 
parent elastic  steam  in  this  atmosphere  would  put  an  entire  stop 
to  evaporation  from  the  human  buily,  seeing  that  the  tempe- 
rature of  that  body  in  a  healthy  state  does  not  rise  higiier 
than  98°.  It  is  therefore  necessary  to  ub^i^rve  that  it  is  neither 
the  rain  that  falls,  nor  the  condensed  vapour  that  floats  in 
damp  climates  where  malaria  prevails,  that  is  iieie  supposed 
to  constitute  that  malaria,  but  solely  the  quantity  of  invisible 
steam  which,  by  its  mechanical  pressure  on  the  surfiice  of  the 
skin  and  lungs,  prevents  the  ordinary  process  of  heatthftil 
evaporation  mifn  bemg  contmnedt  and  thus  this  invisible 
steam  becomes  the  real  malaria.  When  this  steam  stops  eva- 
poration from  the  body,  the  27^  ounces  of  water  previoudy 
Mag.  &  8.  Vot  14.  No.  86.  JFib.  IB39.  I 
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thrown  oil  by  evaporation  reniains  in  the  body,  with  the  heat: 
requisite  to  evaporate  it,  and  this  may  cause  t&tetp  and  carry 
the  luinperuture  of  the  body  up  to  112°. 

The  evidence  ot  what  is  called  dampness  oi'the  atmosphere, 
as  given  by  wi  ilers  ^nerally,  is  of  a  louse  nnd  uuhuLialaclory 
nature.  Even  iu  tlie  valuable  report  iiom  the  West  Indies 
akeady  alluded  to,  the  intelligent  compiler  says :  If  tlie 
mortality  of  tb»  troops  dependod  materially  on  the  influence 
of  moiatiifey  wo  might  expect  it  te  etteni  itemaximwii  id  tboee 
atatiMift  -wtiete  the  grcAtatt  ML  of  nin  tekee  pkux^  vhereee 
the  eifeme  mortality  of  tvdopa  in  Jamaice  ia  at  leait  dooUe 
that  which  prevails  among  tliose  in  British  Guiana,  thou^ 
the  quantity  of  lain  which  falls  in  that  ialaDd  ia  little  more 
than  one  half  as  great  aa  in  Gaiana." 

Here  we  see  that  the  quantity  of  rain  that  ^s  is  taken 
as  evidence  of  the  moisture  of  the  climate,  whereas  it  is  quite 
possible  tliat  rain  may  frtll  from  :i  considerable  elevation  while 
the  dew-point  is  comparativtly  low  near  the  surface  of  the 
earth,  while  on  the  other  hand  tin.-  dew-point  may  be  very 
hiph  without  much  rain  falling.  \\  h^  n  the  autumnal  rams 
fall  ul  Uoine  malaria  is  diiiiinished,  but  those  rains  by  coolincf 
tlie  country  iuwci  the  dew-point  or  reduce  the  quauULy  ut 
ateam  in  the  air.  In  the  summer  in  Great  Britain  the  dew- 
point  ia  at  timea  15  or  90  de^reea  balow  the  tamj^entniie 
when  ckmda  are  toning  and  ram  filling  from  a  eqoMereble 
elevation*  The  611  of  Tain  ia  etidentlf  not  an  indicator  of 
the  state  of  the  dew«point  near  the  anrmee  of  the  earth. 

In  directing  onr  attention  to  this  aafaieet  it  may  be  worth 
while  to  observe,  that  it  is  not  so  much  the  mean  tempemture 
of  certain  places  that  ahotdd  be  noticed,  aa  the  hi^  ^^'T'P^ 
rature  of  the  days  vapofiaing  much  water,  and  thus  raismg 
the  dew-point  very  h\<zh.  A  temperature  of  100"  in  the  day 
and  60  at  night,  making  a  mean  of  80%  might  m  a  marshy 
country,  sucii  as  that  ncnr  lionie,  ^ive  a  de^v-}u)int  of,  say 
90%  at  or  near  snnsct,  a  unitorm  Lemperature  of  the 

mean  80^  could  not  possibly  give  a  dew-point  of  90%  nor 
above  80^.  A  day  temperature  of  TC^  and  a  night  tempera- 
ture of  4fO%  making  a  aiean  ui  53  ,  might  give  a  dew-point  of 
60  ,  but  a  uniform  temperature  of  the  mean  could  not  give 
ao  high  a  dewnpoint  as  60**.  As  the  fimner  may  be  takfn  to 
lepreaont  the  Campagna  of  Roum^  the  latter  may  be  consi* 
dered  to  represent  the  maishes  of  lineolnahiie.  Now  whan 
on  the  going  down  of  the  snn  the  temperature  of  the  Cam- 
pagna sunk  to  90%  the  temperature  and  the  dew-point  might 
be  the  same ;  and  when  in  IdDoolnahive  the  tsn|ierature  sunk 
ftmn  WtoflO<°ttfaetenyemt«ieanddew*fKwitmiig^ 
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tlie  iOM.  Bat  the  dew-poine  the  seme  as  the  temperature 
efeBattt)^)With  a  stagnant  atmosphere,  might  aerioofly  check 
tfaporatkNi  from  the  human  body,  though  not  to  the  aame 
dangeroQi  extent  at  the  higher  dew-point  in  the  Campagna 

of  Rome. 

Captain  Cook  and  others  experienced  the  unhealthy  in- 
fluence of  hot  and  damp  air  at  sea,  far  removed  from  the  sup- 
posed seats  of  poisonous  effluvia  from  decaying  vegetable  sub- 
stances, and  also  found  the  benefit  ot  heating  and  drying  the 
air.  In  Cook's  Voyage  from  1772  to  1775,  p.  9,  it  is  stated  ' 
that,  "  in  latitude  'y  north,  August  20  to  27th,  the  tliermo- 
meter  generally  at  noon  kept  from  79°  to  82°.  On  the  87th 
spake  with  Captain  Furneaux,  who  informed  us  tfatt  one  of 
hit  petty  offioen  had  died.  At  Ait  time  we  had  notone  tick 
on  boards  though  we  had  efeiythuig  of  the  Idnd  to  fear  ftom 
the  ram  we  had  had,  which  »  a  great  promoter  of  tielmett  in  hot 
climates.  To  prevent  tfiit  I  todc  every  necessary  precaution 
by  airing  and  dryhigthe  iMp  with  fires  made  between  decfct» 
smokiBf^  &c.  &C. ;  negiect  of  these  seldom  fiiils  to  bring  on 
siehnesi)  hot  more  especially  in  hot  and  wet  weather."  And 
in  page  291,  vol.  ii.  "  Care  was  taken  to  keep  the  sliip  clean 
and  dry  between  decks.  Once  or  twice  a-week  she  was  aired 
with  fires.  I  had  also  frequently  a  fire  made  in  an  iron  pot 
at  the  bottom  of  the  well,  which  was  of  great  use  in  purifying 
the  air  in  the  lower  part  of  the  ship."  Sir  J.  Pringle  in  his  ac- 
count of  Cook's  sanatory  precautions,  says,  that  "  some  old 
ships  were  more  healthy  than  the  new  ones,  because  the 
former  having  their  galley  in  the  forepart  of  the  orlop,  the 
chimney  vented  so  ilJ,  that  it  was  snre  to  fill  every  part  with 
tmoke^  Tint  wat  anuiaanoe  ibr  the  thne^  but,  as  he  thonght, 
abandandy  oomptotated  by  die  extraordinary  good  health 
ofthecrewa."  F^ronte^  wjhen  praoeedhig  il«m  the  northeni 
part  of  the  Pacific  to  the  Equator,  and  in  the  ktitnde  of  lOP 
north,  writes  thot:  **The  heat  wat  suffocating  and  the  hy« 
grontltr  had  never  indicated  more  bnmidi^  since  our  de- 
parture from  Europe.  We  were  breathhig  aa  air  destitute 
of  elasticity !  which  joined  to  unwholesome  aliments  dimi- 
nished our  strength,  and  would  have  rendered  us  almost  in- 
capable of  exertion  if  circumstances  had  required  it.  I  re- 
doubled my  care  to  preserve  the  health  of  the  crew  during 
this  crisis  produced  by  too  sudden  a  j^nssage  from  cold  to  heat 
and  moisture.  1  ortleretl  the  ship  to  be  dried  and  ventilated 
between  decks."  A  high  dew-point,  no  doubt,  was  here  the 
cause  of  the  illness,  and  tlie  drying  was  merely  heating  the 
air  so  as  to  carry  the  temperature  much  above  the  dewHpoinu 
OnUe  dOth  of  January  the  bvothm  iMder  tailed  m  the 
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ihip  GanMurvon  from  the  island  of  Feroando  Po,  having  a 
creir  of  sevw  Eoiopean  aeanien»  two  fioe  n^groM,  one  fitxK 

man,  one  captain  and  two  mates.  Two  of  the  seamen  were 
ill  of  fever,  Owen  Williams  and  C.  Hall.  On  Sunday,  Ja- 
nuary SS,  one  of  the  side  seamen  died*  On  January  S6» 
three  of  the  healthy  men,  namely,  the  steward,  the  second 
mate  and  a  seaman,  were  taken  ill  of  fever.  January  27th, 
a  seaman  taken  ill  of  fever.  The  weather  calm,  with  light 
winds ;  the  island  still  in  sight !  January  30,  another  se:ini:ui 
taken  ill  of  fever.  The  steward  died.  February  4,  the  tap- 
tain  taken  ill.  John  Williams  died.  February  6,  the  chief 
mate  taken  ill  of  fever.  February  7,  iSmith,  seaman,  died.'* 
Here  there  was  doubtless  a  high  dew-point,  and  the  tempe- 
rature was  nut,  as  in  llie  instances  of  Cook  and  Perouse,  raised 
much  above  it  by  fires.  It  would  be  verv'  easy  to  give  ample 
additional  evidence  of  the  pmicious  efiects  of  d^p  air  at 
sea  &r  beyond  the  infliienoe  of  vegetable  effluvia. 

But  It  may  be  thon|^t  that,  if  warm  and  damp  air  is  su& 
fictent  to  produce  fevers,  the  sea  between  die  tropics  would  be 
Ibond  more  unhealthy  than  the  land,  which  is  known  to  be 
contrary  to  experience.  To  lUU  it  may  be  replied  that  the 
ordinary  cool  cnnent  of  air  that  flows  from  the  poles  to  the 
equator  is  in  generil  suffioently  dry  even  over  the  sea  to  pre- 
vent that  part  from  being  very  unhealthy,  or  at  least  as  much 
so  as  the  not  and  moist  valleys  between  the  tropics.  Captain 
Basil  Hall  in  his  fragments  of  voyages  says:  "  As  we  ap- 
proaclu  d  the  ecjuator  the  thermometer  fell  from  82°  in  Uie 
day  Lo  79°  or  80^  at  nip^bt.  The  syniptc)rn>  cjI  cliange  of  cli- 
mate became  daily  niuie  manifest.  Every  skylight  and  stern- 
window  was  fastened  wide  open,  and  every  cabin  stuule 
driven  out  that  a  iree  draught  of  air  might  sweep  through  the 
ship.  The  seamen  and  marines  dined  on  the  main  deas,  that 
the  lower  dedc  roi^t  be  kept  as  cool  and  as  ainr  as  possible 
agahist  the  sultry  and  feverish  night  'season.  We  generally 
exposed  a  dozen  backets  full  of  sea^water  on  the  gangway  at 
8  or  9  o'clock  in  the  evenings  and  these  being  allowed  to 
stand  till  the  mornings  4  or  5  o'clock,  became  so  much  cooler 
than  the  sea  by  the  evaporation  during  the  night,  that  the 
shock  was  unspeakably  grateful." 

Here  we  perceive  that  evaporation  was  going  on  actively 
on  the  surfaces  of  the  water  in  the  buckets,  the  dew-point 
must  therefore  hnve  !)een  considerably  below  the  tein|)era- 
ture :  vet  even  iici  c  ^ve  find  the  nif^ht  season  described  as 
sultrv  and  feverish,  tiiough  die  temperature  was  then  a  few 
degrees  lower  than  it  was  during  the  day :  this  couki  arise 
oiuy  iirum  the  dew-point  being  then  a  iiiiic  iieui  cr  to  the  tern* 
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peratnre.  But  ttO)  die  dew-pcrint  in  Captain  Hall's  ship 
must  evidently  have  been  maeh  below  what  it  was  in  the  Car- 
narvon. The  above  account  of  Captain  Hall  furnishes  an 
instance  of  what  has  been  already  stated  In  a  general  fbmi» 
tbat  the  heat  of  the  sun  rarefies  the  atr^  and  makes  it  flow 
over  high  in  the  atmosphere,  before  it  becomes  fully  saturated 
with  vapour.  The  most  important  exceptions  to  this  j^eneral 
law  are  to  be  found  in  those  places  where  malaria  most 
aiionnds,  that  is  in  heated  valleys  or  marshes  near  to,  or  within 
tiie  lro})lcs.  The  sea  at  its  surface,  between  the  tropics,  is 
seldom  fomu  l  much  hotter  than  80^;  but  we  have  seen  that  in 
African  valleys  the  temperature  has  been  from  100  to  1 18^, 
and  it  follows  that  the  latter  places  arc  likely  to  have  a  much 
liigher  dew-point  than  the  (brmer.  In  some  of  the  African 
rivers,  commanders  on  losing  many  of  their  men  and  having 
others  ill  of  fever,  have  put  out  to  sea  in  order  to  get  out  m 
reach  of  the  poisonous  innoence ;  this  however  it  is  ckar,  from 
what  has  been  said,  may  have  been  only  a  case  where  an  at- 
mosphere of,  say  100%  highly  charged  with  steam,  was  ex- 
changed for  one  of  80%  witn  a  dew-point  of  perhaps  only  70^ 
or  65^.  The  superabundance  of  steam  from  heated  valleys 
or  flat  coasts  may  however,  it  is  obvious,  be  taken  far  out  to 
sea  by  gentle  winds,  and  thus  part^  over  the  sea  may  be 
made  as  unhealthy  as  hot  and  damp  valleys.  This  may  have 
been  the  case  with  the  Carnarvon  on  board  of  which  wcrt  tlie 
Landers.  But  so  iittle  attention  has  been  paid  to  I13  omtti  y 
by  navigators,  as  to  leave  us  in  ignorance  oi  what  the  dew- 
points  really  were. 

There  seems  good  reason  to  believe  that  a  warm  and  moist 
air  may  be  rendered  more  healthiul  by  heating  it,  because 
then  the  temperature  would  be  so  much  higher  than  the  dew* 
point  as  to  render  it  a  drying  air.  But  it  is  still  more  certain 
that  a  redncUon  of  the  dew-point  much  below  the  temperature 
removes  the  cause  of  malaria  fevers:  The  Harmattan,"  says 
Lander,  a  land  wind,  passes  over  the  sands  of  Africa,  and 
while  it  lasts  the  dryness  of  the  atmosphere  produces  an  un- 
pleasant feeling,  but  it  Is  said  to  be  not  injurious  to  health/' 
And  again,  "The  effects  of  the  Harmattan  after  the  rainy 
season  are  most  beneficial  in  dryinj^  up  the  vapours  with 
which  the  atmosphere  is  loaded  :  mi  id  ii  has  been  oliserved, 
that  on  the  return  of  this  wind  at  the  end  ot  the  rainy  season, 
the  recovery  of  invalids  commences."  But  this  dry  wind 
seldom  coiitiiiLies  longer  than  three  or  four  days.  What  the 
biate  ol  the  dew-point  is  while  it  lasts  I  have  never  learned, 
but  it  must  be  very  low  compared  with  the  temperature^  as 
it  dries  the  country  with  extracurdinary  rapidity. 
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Tliat  malaria  fever  is  an  efibct  of  an  excess  of  steam  in  the 
atmospliere,  more  especially  when  the  temperature  is  not  con- 
siderably above  the  dew-point,  may  be  inferred  from  varions 
observed  circmnstaiioei.  In  the  ndgbbonrbood  of  Rome,  as 
sooDM  the  norningsim  hasraised  the  temperature^  danm*  from 
malaria  is  mudi  raduced.  On  the  10th  of  Aqgnat  £e  stub- 
ble and  weeds  of  theCampagna  are  began  to  be  bnni^  and  it 
is  found  that  whenever  the  heat  from  these  fires  raises  the 
temperature^  the  air  is  for  the  time  partially  purified ;  doubt* 
less  because  this  heat,  like  that  of  the  sun  in  the  morning,  dries 
the  air  as  well  as  heats  it;  that  is,  raises  the  temperature  to  a 
greater  height  above  the  dew-point.  It  is  a  common  remark 
in  the  CampficrT^  that  keeping  up  a  fire  in  a  house  during 
the  night  ])urUies  the  air:  and  it  is  well  known  thuL  In  those 
parts  of  Home  where  the  poor  people  are  crowded  together 
there  is  no  malaria,  while  the  thinly  inhabited  parts  are  af- 
fected. In  urilur  to  .ivoul  inahii  ia,  the  wealthy  Italians  are 
careful  liuL  to  sleep  oii  a  giouud  iloor.  And  any  one  who 
has  observed  the  way  in  which  a  fog  rising  from  a  neighbour* 
ing  marsh  or  lake  creeps  aion^  and  spreads  itself  over  the 
lower  lerelsy  eyen  when  the  air  appears  to  be  stOI,  will  see 
why  rooms  of  ground  floors  should  be  fiUed  with  damp  air  In 
oertain  ^aoes.  ^  The  ancient  inhabitants  of  Italy^  as  may  be 
seen  at  Pompeii»  built  their  houses  round  an  interior  square, 
Ae  entrance  to  which  could  be  easily  doeed;  tbb  enabled 
them  effeccually  to  l^ep  out  alow  stratum  of  damp  air.  The 
streams  of  fog  creapbg  along  the  ground  as  th^  do,  enable 
us  to  account  also  for  the  local  attacks  of  malaria.  A  slight 
current  of  air  con  lined  or  turned  by  a  valley,  a  ridge,  a  wall, 
or  even  a  hedge,  may  take  the  vapour  to  a  particidar  pnrt, 
while  other  parts.,  at  a  small  distance,  may  not  be  visited  l>y 
it.  The  supply  being  continual  liom  the  source,  the  vapour 
may  be  ^ullicKJuLly  dense  in  ccrtnin  parts  to  make  those  parts 
unhealthy  ;  but  when  it  expands  and  by  iU  ehiiiUc  lurcc  diiiuses 
itself,  it  becomes  too  thin  to  saturate  the  adjoining  air  up  to  an 
unhealthy  degreOi  The  same  kind  of  obsemlion  will  apply  to 
planting  woods,  or  even  hedges  in  particular  situations ;  they 
may  by  arrssting  or  turning  the  sluggish  currents  of  aaiurated 
air  beoome  barriers.  It  is  said  that  malaria  is  never  found 
more  than  2500  feet  aboye  the  level  of  the  sea;  this  may  arise 
either  from  the  lowness  of  the  dew-point,  or  the  abasnce  of 
that  density  of  steam  which  exists  only  in  the  lower  rsgtons 
of  the  atmosphere. 

The  differenrc  observable  between  the  natives  of  a  warm 
and  damp  couiuiy,  and  strangers  comitifr  to  it  Jrom  a  colder 
climate,  in  thm  jcespecUve  capahiUiies  ol  resisting  malaria  is 
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striking,  bul  iixplicable  on  the  suppusitiou  tliat  obstruction  of 
the  ordmary  amouat  of  evaporation  is  the  evil  experienced. 
Bj  the  imttret)  the  moittofe  which  cannot  find  its  way  out  of 
mt  body  by  evapontion*  maybe  thrown  off  by  ociidation^ 
while  the  lemperatnre  of  the  body  mey  be  kept  down  by  mAu 
able  regimen.  Bat  a  stranger  eoming  from  a  cold  and  dty 
climate,  accustomed  to  take  oooBiderable  qoantities  of  heating 
Ibod  into  his  stomachy  and  to  hatFo  much  ^oric  carried  off 
by  evaporation^  has  a  sudden  stop  put  to  this  most  important 
process ;  the  water  and  fire  remain  in  the  system,  and  fever  is 
the  result.  Nature  deranged  in  her  operations  struggles  with 
these  new  circumstances.  The  stomacfi  rcfii^t?s  food,  because 
to  take  it  would  be  heaping  new  iuel  oa  the  body  already 
overcharged  with  fire.  A  copious  perspiration  by  exudation 
soiueUiiies  takes  place,  but  nxj-tly  when  the  superabundant 
fire  has  been  dissipated.  Inquiry  may  possibly  show  that  this 
is  Llie  ordinary  expedient  of  naLuie  under  the  iiitlueiice  of  8 
heated  atmosphere  charged  with  an  excess  of  steam.  Per- 
bi^  as  eraporatkm  is  chedrad  emdatkm  ineMses^  and  with 
sutable  regimen,  the  system  may  hi  time  become  adapted  to 
the  dunate.  It  is  obsmed  that  the  natives  of  sndi  climates 
appear  to  have  •  clammy  moisture  on  their  skins^  and  their 
complexions  are  sallow.  The  black  race  are  the  least  affected 
by  a  hot  and  damp  atmosphere;  does  exudation  with  them 
supply  the  place  of  evaporation  in  e  greater  degree  than 
among  the  European  races  ? 

If  the  foreixoinff  observations  be  well  founded,  it  mav  bo 
presumed  that  in  those  parts  of  the  world  which  have  a  high 
temperature  malaria  will  be  found,  and  especially  when  the 
air  has  beeu  some  time  stagnant,  in  the  following  situations^ 
vis. 

1.  Over  the  open  sea.    It  will  be  mild  here  because  the 

tempciatuic  is  not  very  high. 

2.  Over  slowly  moving  rivers.    They  will  be  somewhat 

more  heated  by  the  sun  than  the  sea  is,  and  will 
thmfore  evaporate  more  freely. 

3.  Over  meadows  and  woods.   The  great  extent  of  moist 

surfaces  admits  of  great  evaporation  from  these. 

4.  Over  shallow  stagnant  water.  The  temperature  of  the  w^ 

ter  will  be  liigh,  and  evaporadon  consequently  great 

5.  Ovev  tide  sands  and  muds.  These  become  very  hot»  and 

consequently  evaporate  copiously. 
6*  Over  marshes.    These  combine  great  heat,  extensive 

snrfnce  for  evnporatiun,  and  abundant  moisture. 
With  duL-  atu  iiiion  to  local  iniiuences  1  would  then  propose, 
iu  order  to  4i&certain  whether  malaria  be  or  be  not  the  eSed 
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of  an  excess  of  steam  in  the  atmosphere,  to  ha?e  registers 
kept  of  the  thermometrical^  hygrometrical,  and  bAimnetrical 
sti^s  of  the  air  wherever  malaria  as  found  to  prevail.  It 

would  be  also  more  satisfactorv  if  the  force  and  direction  of  the 
wind  were  noted.  Such  registers  may  possibly  exist  at  present, 
but  so  little  attention  has  been  paid  to  hygrometry,  as  to  make 
it  unlikely  thnr  nny  should  be  found  that  would  be  satisfactory 
in  tiie  detail.  Tiie  ubjectof  the  greatest  iiiiportnnce  is  to  ascer- 
tain the  dew-point,  that  beinpf  the  point  at  wiucli  evaporation 
ceases  from  substances  of  e(]iial  lemperature,  and  irorn  this 
to  any  higher  temperature  is  to  be  deduced  the  energy  of 
evaporation.    Possessed  of  registers  of  this  description,  it 
wonld  be  possil^  to  exhibit  scales  of  the  drying  powers  of 
the  air  at  all  temperatures  that  are  found  most  ooiidudve  to 
health.   Physidans  might  then  be  enabled  to  direct  patients 
to  remove  to  a  more  moist»  or  to  a  dryer  atoiosphere,  as  par^ 
ticniar  cases  might  require.    New  miodes  of  prevention  and 
cure  might  also  l>e  devised,  such  as  exposing  the  patients  to 
strong  currents  of  air,  drying  the  air  by  heating  it,  or  even 
by  taking  the  steam  out  of  it  by  exposure  to  hot  salt,  lime, 
&c.  &c.    Exudation  in  a  steam  or  hot  air  bath  might  be  tried 
as  a  succedaneiim  to  evaporation.    These  are  however  only 
speculations,  and  facts  are  the  things  wanted.    The  object  of 
ilie  writer  of  this  paper  lias  been  to  invite  attention  to  the 
subject,  in  order  to  obtain  tlie  facts  requisite  to  the  formation 
of  a  more  conclusive  opinion. 

*  Mean  montft^  Hj/gromefrieal  Return  fir  the  year  18S2,  m  the 
Island  4st  St*  Fineentf  as  given  in  the  Qffidal  JEUport 


Jan. 

Feb. 

Mar.  jApril. 

May.  i  Jane. 

July. 

Sept. 

Oct,  |Nov. 

Dec. 

6§-68 

70-25 

1 

69-39  69-41 
1 

A  Table  of  the  Deaths  per  1000  uj  Sf  unigfh^  a?2d  the  poi  iion  of 
those  'who  died  of  Fever,  per  Aftnumf  of  the  White  Troops 
in  the  West  Indies^  being  the  average  of  the  reiunis  for  the 
Twenty  Years  from  1817  to  1836,  arranged  in  the  order  of 
ikeMartaUhf^  Taketifom  the  (^kial  Export frntTooenty-' 
Abo  lotions* 


DeaUuiQ 
IOOOl 

1. 

200 

2. 

200 

3. 

178—9 

150—7 
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4. 

5. 

6. 

7. 

P. 

9. 
10. 
11. 
12. 
13. 
it. 
15, 
16. 
17. 
18. 
19. 
20. 
21. 


Spaniih  Town......  

lobago   ••«•••••« 

Port  Antonio  .•••••••••••»  

Up  Park  Camp  «•••«••....»... 

Dominica  *••«••*•••«•••••.• 

St.  Lucia.  •••«••••*•••. 

Port  Royal  •  

Trinidad  

Falmouth  

kSiv  1  V  Hill  , 

liriUbh  Guiana  

Lucea   ••«••••••«••»  

Fori  Augusta   < 

St.  Kits,  Nevu  and  Tonda 

Oranada  •••*••••••«••.••  

Barbadoefl  •  , 

St.  Vincents  »•«  < 

Antigua  andMoDtaerrat...... 

Maroon  Town   


UwOm  la 

141—1 

152 — 8 

104—1 

— 3 

126 — 0 

14-0 — 6 

120 — 8 

\6l — 'l" 

49 — 3 

122 — 8 

68 — 1 

1  1  O  1 

113 — 1 

93 — 9 

1 0(>— .3 

()1 — 6 

— 0 

80 — 0 

C\f\  M 

70 — 5 

tj  Ik  i\ 

o4f — 0 

59 — 2 

04" — 9 

63 — 2 

73—0 

66 — 5 

71—0 

49—1 

61—8 

26—8 

58—5 

11—8 

54— d 

11^ 

40—6 

14—9 

82—7 

15—8 

The  most  sickly  as  well  as  the  most  hteA  period  of  the  year 
extends  from  August  to  December,  and  during  this  time  the 
winds  are  generaUy  from  the  south  and  west.  The  least  un* 
healthy  months  are  March,  April,  and  May,  when  the  trade- 
wind  b]o^vs  from  the  east.  The  annual  mortality  of  the  troops 
ill  IiilI  !ii<l  1j as  iur  a  loog  series  oi  years  oniy  iitteen 
to  the  thousand. 


XXI.    On  the  Colour  of  Steam  under  ct/latJi  circumstances. 

By  Professor  Forbes*. 

IN  the  end  of  May  or  beginning  of  June  last,  I  happened  to 
stand  near  a  locomotive  engine  on  the  Greenwich  railway, 
which  was  discliarging  a  vast  quuiiliiy  of  high  pressure  steam 
by  its  safety  valve.  I  chanced  to  look  at  the  sun  through 
Uie  ascendiiiff  column  of  vapour,  and  was  stmck  by  seeing 
h  of  a  Teiy  deep  orange  red  colour^  exactly  similar  to  dense 
smoke^  or  to  ue  colour  imparted  to  the  sun  when  viewed 
through  a  common  smoked  ^lass. 

I  did  not  pay  mnd^ attention  to  the  lact  at  the  moment,  nor 
did  I  attempt  to  vary  the  experiment;  but  reflecting  on  it  al^ 

*  Commnnifstsd  by  the  Author. 
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terwards  it  seemed  to  me  not  only  as  In  itself  veiv  smcnlar, 
but  as  still  more  eztraordinaiy  that  I  should  never  have  neard 
of  a  ptoperU  of  steam  which  must  have  been  witnessed  by 

thousands  of  persons.  Some  months  after  (in  the  end  of  Oc- 
tober), being  on  the  Newcastle  and  Carlisle  railway,  I  resolved 
to  verify  the  fiict»  which  I  had  no  difficulty  in  doing,  and 
I  further  discovered  a  very  important  modification  of  it.  For 
some  feet  or  yards  from  the  safety  valve  at  which  the  steam 
blows,  its  colour  for  transmitted  light  is  the  deep  orange  red 
I  hfive  described*.  At  a  greater  distance,  however,  the  steam 
being  more  tully  condensed,  the  effect  entirely  censes :  even 
at  moderate  thicknesses  the  steam  cloud  is  absolutely  opake 
to  the  direct  solar  rays,  the  shadow  it  throv%'s  being  as  black 
as  that  of  a  dense  body  ;  and  when  the  thicknest  is-  very  small 
it  is  translucent,  but  absolutely  colourless,  just  like  thin  clouds 
pasdng  over  the  san,  which  have  indeed  a  perfect  analogy  of 
stmetore.  When  the  steam  is  in  this  state  no  indication  of 
colour  is  perceptible  in  passu^  from  the  thickness  correapond- 
ing  to  translocency  to  that  which  b  absolntely  opake* 

Having  made  these  observations,  which  ware  all  that  tha 
drcumstances  enabled  me  to  accomplish,  1  was  very  anxioos  to 
veri^  them  with  steam  of  various  pressures,  and  to  d^ermine 
the  tollowbg  amoi^t  other  points;  (1)  whether  stenm  in  its 
purely  gaseous  form  is  really,  as  commonly  supposed,  colour- 
less; (2)  whether  the  colour  depends  on  a  stacre  in  the  process 
ot  condensation,  and  on  tliat  alone;  (3)  what ciiisct the tensioB 
of  the  steam  has  u\)o\\  tlic  jiha'noniena. 

But  there  was  aiioihcr  iinjuiiy  \vlHL'h  imeresled  me  much 
more  than  all  these,  whicli  was  tu  examine  how  the  spectrum 
was  aiiccted  by  tlie  absorbent  action  oi  the  steaui,  which  ielL 
the  red  and  orange  rays  predominant.  Judgii^  from  the  phte* 
nomena  of  absorptioii  of  lidit  by  i^eous  bocEes»  and  e^Md* 
ally  tha  sugalar  action  of  mtroos  add  gas  ia4fividing  the  qieo- 
tmm  into  a  vast  nnmber  of  bandsb  discovered  by  Sir  D. 
Brewster,  I  thought  it  by  no  means  improbsble  that  steam 
acting  in  a  similar  manner  might  eaerase  its  specific  action 
npon  the  prismatic  colours  at  many  points.  Should  this  con- 
jectore  be  confirmed,  I  also&resaw  an  application  to  the  phse- 
nomena  of  the  atmosphere  and  the  production  of  the  atmo- 
spheric lines  of  tha  solar  spectrom  also  remarked  by  Sir  D« 
Brewster. 

After  various  ineffectual  attempts  to  obtain  the  requisite  £ar- 

*  The  ganoe  may  be  oUserfed  daring  the  ordiuary  progress  of  the  engine 
in  the  steBiii  tlirown  into  the  chimney,  but  the  presence  of  f  moke  renders 
the  mpcriiaent  lew  attii&ctofj. 
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ciiities,  Mr.  Edington  of  the  riioenix  iron-wurks  at  Glasgow 
most  kindly  put  at  my  disposition  an  excellent  high-pressure 
boiler,  and  iurther  aftortlcd  nic  every  facility  for  prosecuting 
iny  experiments  on  the  optical  properticii  ul  ^jteani.  1  liiaL  ex- 
amined the  simple  pbsBDomena  of  colour  as  seen  by  the  naked 

a  itopoock  in  llie  top  of  ^  boikr,  liaTing  a  bore  of  |  inch. 
WhMi  the  Mife^  wVe  (wbioh  acted  with  great  promptness) 
was  loaded  with  SO  pmmda  on  the  inch,  the  ateam  iesued 

nearly  invisible,  and  at  the  small  thickneis  of  the  jet  in  that 
part  perfectly  colourless.    As  the  light  was  raised  the  orange 
colour  appeared  at  the  height  of  a  few  inches  above  the  cock^ 
and  rapidly  deepened  up  to  a  height  of  about  20  inches,  aSUat 
which  it  appeared  that  tlie  rapid  condensation  of  the  steam 
only  rendered  it  more  opake  without  deepening  it^  hue.  At 
that  point  therefore  I  resolved  to  transmit  the  li^^ht  and  to 
analyse  by  a  prism.    A  llieotlolite  and  good  prism  in  iront  of 
the  telescope  were  placed  at  tiie  distance  of  about  25  feet  from 
the  boiler;  beyond  the  steam-cock  a  lantern  with  a  lens  lor  pa- 
rallel rays  was  adjusted,  and  between  the  steam-cock  and  the 
prism  a  slit  of  variable  width.  The  light  reaching  the  prism 
through  the  ilit  «Miit  fint  pais  tfaron|^  the  ooimnn  of  steam 
atahe^ofaboatfOuidMsfTonitheofifice.  Toteitthead- 
jmaMttt  of  the  appantni^  and  alio  for  the  purpose  of  con- 
tme^  I  had  provided  abotde^ about  5  incbee m  diameter*  foil 
of  remarkably  denie  nitrooa  add  gas»  which  Mr.  Kemp  wae 
•o  good  ae  to  prepare  for  me.   Vfken  thie  wae  placed  where 
the  eteam  wai  to  isine,  the  appearance  of  the  nitrous  acid  spec- 
trum was  magnificently  displayed.    I  then  removed  the  bottle 
and  opened  the  steam-cock  gradually  (the  pressure  on  the 
safety-valve  being  55  pounds  above  the  atmosphere,  or  the 
tension  of  the  steam  4f  atmospheres),  tlie  violet  end  of  the 
spectrum  was  almost  instantly  absorbeil,  tlieu  the  wiiule  blue 
and  part  of  the  green,  just  as  in  the  nitrous  acid  spectrum,  but 
no  lines  were  visible  in  the  remaininfrjmrt.  When  the  coek  \s  as 
fully  opened  the  s[>eetruni  exhibited  a  singula!  appearance ; 
the  bright  red  was  the  only  part  which  seemed  natural.  The 
«Etreme  red  ww  ilightly  infaded  by  iSnt  opadly  of  the  eleem. 
MoHof  the  orange,  the  yellow,  and  a*  moeh  of  the  ffreen  ag 
wae  not  abeorbed  bad  a  dirly  disagreeable  hoe,  whidb  I  d^ 
acrlbed  in  a  memorandnm  at  the  time  as    dingy,  alteraa- 
ting  between  yeilov  and  pmple^  with  ikedm  of  green ; 
when  the  steam  had  its  hi^eet  pressure  there  was  a  deci- 
dedly purple  tinge."     The  appearance  to  the  naked  eye 
of  the  iUt  was  now  identically  die  colour  of  the  nitrons  and 
*  Tke  uiti  whimij  mn  psHboned  et  ii%)ht. 
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^as,  through  which  I  from  time  to  time  viewed  a  distant  gas  i 
flame,  and  compared  it  with  the  colour  of  the  slit.  The  ex-  I 
periment  was  peribmied  under  50  and  55  pounds  many  times 
oyer.  The  light  examined  was  then  canaed  to  pass  through 
the  steam  only  10  inches  from  the  orifice  of  the  stop-code, 
under  the  idea  thrt  thoagh  the  colour  there  was  fiiinter,  pos- 
sibly there  might  be  a  tendency  to  develope  lines  in  the  spec- 
trum. But  the  experiment  being  made  under  the  saroepressure 
as  before,  the  effect  was  similar,  only  much  less  intense :  the 
slit  had  now  but  a  faint  tawny  colour,  and  prismatic  analysis 
showed  the  violet  alone  absorbed. 

Steam  hlowiiifr  oft"  at  25  pounds,  the  lantern  and  slit  20 
inches  above  the  orifice  as  at  first.  To  the  eye  the  light  ap- 
peared as  red  as  under  55  poiauls.  Mr.  Edington  observed 
that  the  colour  was  deeper  than  that  of  the  nitrous  acid  gas 
bottle.  Neither  he  nor  his  assistant  ever  observed  the  colour 
of  steam  before.  Prismatic  phaenoniena  as  before ;  only  the 
obscuration  not  quite  so  greaL 

Steam  blowing  off  at  15  pounds.  Evidently  redder  than  ' 
the  gas  bottle:  seme  phaBUomena  of  spectrum,  bat  green  re- 
mains pure  tfaroaghoa^  and  Yerges  on  (bounds  immediately 
with)  orange.  During  the  absorption  of  violet  before  vanish- 
ing (the  steam-code  being  gradually  opened)  it  assumes  a  dirty 
white  colour,  verging  on  yellow  and  purple."  A  common 
lamp  was  viewed  through  different  parts  of  the  column  of 
steam  of  tins  pressure,  from  the  orifice  up  to  a  height  of  5  or 
6  feet,  and  wherever  it  was  not  entirely  obscured,  it  appeared 
of  different  shades  of  smoke  colour  up  to  an  intense  tawny 
oranjre. 

With  7  }H>nii([s  on  the  inch.  Still  visibly  red  to  the  eye;  ! 
prismatic  piia^Hoinena  similar  but  sli^hler.  J 

With  4  pounds,  no  longer  visibly  red  to  the  eye  when  ar- 
ranged as  above ;  and  seen  with  the  prism  the  violet  appears 
but  little  afiected.  When  let  off  in  large  quantity  from  the 
safe^-valve,  and  a  lamp  viewed  through  it,  there  is  a  iaint 
redness  dose  to  the  orifice,  but  everywhere  above^  the  transi- 
tion is  from  colourless  transincency  to  complete  opacity.  At 
about  2  and  I  pound  no  colour  can  be  detected* 

From  these  experiments  I  deduce  the  following  condu-  | 
sions : 

(1.)  Steam  in  its  purely  gaseous  form  is,  as  commonly  sttfH 
posed,  colourless,  at  least  at  small  thicknesses. 

(2.)  The  orange  red  colour  of  steam  by  transmitted  Uprht 
appears  to  be  due  to  a  pai  licular  stage  of  the  condensing  pro- 
cess. Before  condLiisaiiuii,  st(  am  is  colourless  and  transpa- 
irent;  ^t  is  next  trao^parept  and  smoke-cpioured ;  finally  it 
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becomes  colourless  at  small  thicknesses,  and  absdately  opake 
at  greater. 

(3.)  The  stete  of  tension  of  the  steem  seems  only  to  afiect 
the  phffiDomena  so  far  as  it  renders  the  critical  colorific  stage 
of  condensation  more  or  less  completely  observable. 

(4.)  The  absorptive  action  of  »ieam  on  the  spectrum  is  not 
exerted  in  the  same  way  as  that  of  other  gaseous  coloured 
bodies,  such  as  nitrous  acid  gas,  and  iodine  vapour.  It  cuts 
off,  however,  totally  the  same  part  of  the  spectrum  as  nitrous 
acid  does.  Its  phcenomena  perhaps  have  a  greater  analogy 
to  those  of  opalescence  than  rmy  cnfier. 

The  eilect  of  mere  chan«^e  of  nit  cli;iiHcal  structure  in  alter- 
ing the  optical  properties  of  bodies  is  a  plisenomenon  likely  to 
give  important  information,  botli  as  to  the  constitution  of 
matter  and  the  constitution  of  lii^ht;  and  the  present  observa- 
tions may  jierhaps  be  one  day  viewed  as  a  contribution  to- 
wards a  mechanical  theory  of  vapour,  including  that  most  sin- 
gular stage  which  intervenes  between  the  gaseous  and  com- 
pletely liquid  form,  and  which  is  probably  connected  with  the 
mechanical  suspension  of  clouds.  It  is  at  all  events  very  im- 
portant to  know  that  a  portion  of  watery  vapour  confined  in 
a  close  vessel,  and  subjected  to  change  of  temperature  alone, 
without  chemical  change,  is  capable  of  undergoing  the  altera- 
tions of  colour  and  transparency  which  have  been  adverted  to. 
The  singular  jfoct  nodoed  by  Sir  D.  Brewster  in  the  case  of 
nitrous  acid  gas,  the  colour  of  which  deepens  to  an  intense 
orange  red  by  the  simple  application  of  beat,  seems  to  be  a 
filct  of  this  kind. 

I  cannot  doubt  that  the  colour  of  watery  vapour  under  cer- 
tain circumstances  is  the  princi])al  or  only  cause  of  the  red 
colour  observed  in  clouds.  The  very  fact  that  that  colour 
chiefly  appears  in  the  presence  of  clouds,  a  sufficient  refu- 
tation of  the  only  explanation  of  the  phienomcna  of  sunset  and 
sunrise  havine  the  least  plausibility,  given  by  optical  writers. 
If  the  red  light  of  the  horizontal  sky  were  simply  complemen- 
taiy  to  the  bloe  of  a  pure  atmosphere,  the  sun  ought  to  set  red 
in  the  clearest  weather,  and  then  most  of  all;  but  experience 
shows  that  a  lurid  sunrise  or  sunset  is  aAaoys  accompanied  by 
douds,  or  diffused  vapours,  and  in  a  great  majori^  of  cases 
occurs  when  the  changing  state  of  previously  transparent  and 
colourless  vapour  may  be  inferred  from  the  succeeding  rain. 
In  like  manner  terrestrial  lights  seen  at  a  distance  grow  red 
and  dim  when  the  atmosphere  is  filled  with  vapour  soon  to 
be  precipitated.  Analogy  applied  to  the  |)receding  observa- 
tions would  certainly  conduct  to  a  solution  of  such  appear- 
ances ;  for  i  have  remarked  that  the  existence  of  vapour  of 
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ah  Miion  ii  bj  no  netnt  etsentiil  to  the  prodnctun  of 
though  of  course  a  proportionalW  greater  tfaiffiltiMm 
of  .the  medinni  moat  be  employed  to  produce  a  gudlar  eflect 
when  the  elasticity  ia  imall. 


XXII.    Remarks  on  a  paper  in  the  Philosoplncai  Magazine 
for  JJt  cnnber  1838,  on  a  certain  dmonstraliwi  i(f  EucUtL 
JJj^  A  Cqr&espoi>idkmt. 

2b  tike  EdUon     ike  Pkihsppkkal  Magaxine  tmd  Journal. 

OlNTLBMBN, 

IN  thb month's  number  d'the  Philosophical  Itfagaadoe  (Dec 
1898.  vol  xiii.  p.  494)  one  ofyonr  oonmpondentt  has  eiven 
a  method  of  difpming  with  the  l«h  aitiom  of  the  Ist  book 
of  Endid'a  Elementi^  apparently  not  being  aware  that  Pro- 
ftmor  Peecocic  has  given  the  same  in  Ilia  treatiae  on  algebra. 
It  would,  indeed,  be  immediately  suggested  bj  *  pcmial  of 
the  demonstration  of  the  12th  axiom,  and  the  remarks  upon 
it  by  Ptolemy,  quoted  by  Pfoelua  in  hia  commentary  on 
Euclid's  Elements. 

It  appears  to  me  to  be  open  to  the  objection  wliich  Proclus 
makes  in  tljo  emendations  of  .-T^nea^  1  liLrapoliies,  and  t)tliers  on 
tlie  K)cniei)ts,  "  for  the  geomcli  iciau  a[>|)eurs  to  linvu  chobcn 
sLicU  hypotheses  us  either  abound  m  alhimation  or  are  more 
simple."  Setting  aside  other  more  weighty  objections,  Pro- 
fessor Peacock  s  proposed  amendment,  aluiough  it  remoiei 
one  difficulty,  is  certainly  not  suffidendy  simple  to  be  placed 
among  the  definitiona  of  the  Ist  book.  When  I  say  not  anf- 
ficiently  simple,  1  mean  that  it  does  not  immediately  impreia 
upon  one*a  mind  the  common  idea  of  the  mlject  defined,  an 
oiyect  to  which  Endid  haa  alwaja  been  carefiii  to  adhere* 

Your  obedient  Smrant^ 
Jeioi  CWlige,  CMifMlflV,  Dio.  lit^  im  I*0.iL 


XXIIL  lifcHee  if  ike  EUctrkal  Excitation  qf  a  Leatlter  Strap 
eonneeiitig  the  Ihwm  of  a  Wonted  MiUf  inaletterto  Dr* 
Faraday^em  tke  Rev.  T.  Deurt*. 

My  Dlai;  Sir, 

pERMrr  me  to  describe  an  exLiaordinary  elertrifvint?  ma- 
^  chine  which  I  yesterday  witnessed,  and  vvhicli  i.  dunk 
Will  be  new  even  to  j^ou, 

•  CoDuavnicaled  hf  DrtFarwhor* 
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U  if  na  othsr  than  a  leatliar  ttram  which  mmeeti  two 

dmm  In  » large  wofvied  null  in  the  town  of  Keighley. 
The  dimensions  and  |>artioiilaie  ef  the  strap  are  aa  fidlowt: 

It  is  in  length  •«,.«fi4  feet 

Breadth.  •  ^  •  /  •  •  •  ^  inchea 

Thickness  ^  do. 

It  makes  100  revolutions  in  a  minute. 

The  drum«,  over  which  it  passes  at  both  ends,  are  two  feet 
in  diameter,  made  ot  wood  fastened  to  iron  hoops  and  turning 
on  iron  axles;  these  driiins  are  placed  at  10  feet  distance  from 
each  other,  nm\  the  strnp  crosses  in  the  middle  between  the 
drums,  where  there  is  some  Iricliun  ;  the  strap  forming  a  figure 
of  eight.  There  is  no  metal  in  cuiiuexion  with  the  strap,  but 
it  is  oiled,  li  you  present  youi  knuckle  tu  the  strap  above  the 
point  of  crossing,  brushes  of  electrical  light  are  given  off  in 
abundance^  and  when  the  poiDtaof  a  primecondaclor  are  held 
sear  the  ttrap^  moit  punflent  sparks  ere  given  off  to  a  knuckle 
at  about  two  inchea;  I  charged  a  Leyden  jar  of  oonsiderahle 
MM  in  « lew  seconds  by  presenting  it  to  the  prime  condttctor. 
The  geDtkaaan  who  told  me  of  this  carious  s^^  has  frequent** 
ly  charged  his  electrical  battery  in  e  very  short  time  mm  it, 
and  he  informed  roe  that  it  is  always  the  same,  generating 
electricity  from  morning  to  night  without  any  abatement  or 
alteration.  If  this  strnp  had  the  advantage  of  silk  flaps  and  a 
little  amalgam,  it  would  rival  the  machine  in  the  lecture  room 
in  Albemarle-street. 

Pray  excuse  the  earnestness  of 

Your  most  faitidul  Servant, 

Keiahlev  ilectonr, Yorkshire,  TH£0i>OBE  Dkuhy. 

Dse.^l7,lS38; 


XXIV*    On  VoUme  Series  and  the  Combination  ^Gtun  hf 
JPiaHmm.       W.  B.  Groyi»  M.A. 

Gentlemen,  Swansea,  Dec.  14, 

IN  a  letter  on  an  o  Loiioinical  constant  buttery  wliicli  you 
•■■  did  nie  the  iioiiuur  to  publisli  in  )oui  number  for  the  present 
month,  (Dec.  1838.  vol,  xiii.  p.  430)  1  ventured  to  suggest  tlie 
more  extensive  employment  of  the  porous  septum  as  an  instru- 
ment of  analysis  for  voltaic  combhmons.  I  am  not  unaware 
of  tho  expenments  of  Do  h  Rive,  Porret,  &c.»  and  meant  to 
aOnde  kss  to  its  use  in  tho  decoroposuig  ceil»than  m  the  trough 
itself^  and  to  itspnctical  appUoatm  to  the  improvement  of  ap- 
paratus. The  ndlowing  experiments  iostitnted  with  this  view^ 
may  not  be  nnmteiesti^  to  your  raideni;  they  diffisr^  it  will 
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be  Moi)  maftenally  fton  tfaofle  of  Sfir  IL  Davy  on  imiiimriil 

series.    Having  constructad  tmo  troagfas  in  the  manner 
described  in  my  lest  letter,  one  of  alternate  plates  of  iron 
and  nn^lazed  ponoelain,  die  other  of  plates  of  copper  an^ 
porcelain,  I  poured  into  the  alternate  cells  of  the  first  a 
saturated  solution  of  sulphate  of  iron  and  dilute  sulphuiic 
acid.    With  this  arrangement,  as  was  to  liave  been  expected, 
little  electric  action  wns  manifest;  equally  trifling  were  the 
effects  when  sulphate  ut  iron  and  dilute  nmiiatic  acid  were 
the  electrolytes ;  when  however  nitric  acid  was  employed 
with  sulphate  of  iron  a  tolerably  active  current  was  gene- 
rated; with  twelve  plates  acidulaied  water  wa^i  decomposed 
and  a  slight  shock  felt  in  the  moisteoed  bands.   I  now  tried 
the  eopper  trough  with  snlpliate  of  oopper  and  the  same 
diree  acids  respectively :  with  the  snhihiiric  and  nitric  the 
electric  devdopment  was  but  slight;  but  with  the  muriatii^ 
diluted  with  about  twice  its  quantity  oif  water,  a  mostenei^getic 
series  was  formed.  With  twelve  plates  acidolated  water  was 
rapidly  decomposed*:  with  a  pair  of  copper  plates  each  ex- 
posing about  36  square  inches  of  surface,  a  Ritchie's  rotating 
mngnet  was  whirled  rapidly  round,  exhibiting  small  but 
brilliant  sparks ;  its  revolution  continued  for  several  hours 
without  the  addition  of  fresh  acid;  in  fact  the  enci^y  was 
fully  equal  to  that  displayed  by  similarly  sized  arrange nu  iit^ 
of  zinc  and  copper,  excited  by  muriatic  acid  but  without  diji- 
phragm :  a  strong  solution  of  common   alt,  subiUiuLcJ  lor 
muriatic  acid,  proiluced  eifects  nut  iur  inferior.     On  ex- 
amining the  batteries  when  exhausted,  I  found  the  sides  of  the 
copper  which  had  been  exposed  to  the  sulphate  of  copper 
covered  with  a  fine  coating  of  diat  metal ;  the  affinity  between 
the  chlorine  and  the  copper  had  coosequentlv  (aocordingto 
the  principle  of  preponaemting  affinity  established  by  Dr. 
Faraday,)  been  sufficientlv  poweriul  to  cause  the  solntlon  of 
copper  to  be  de<oxidated  by  the  transferred  hydrogen  and  to 
produce  vigoroQS  electro-motive  action  without  the  presence 
of  a  dissimilar  metal. 

It  would  appear  from  this  that  the  diaphragm  is  of  more 
practical  importaace  in  voltaic  combinatioDs  than  as  a  mere 

•  It  is  more  expensive  biTf  mtirh  more  sati>ifactory,if,in  these  experiments, 
scries,  as  in  the  text,  be  empluyed  instead  of  single  combinations.  I  have 
irequaitly  imagined  I  iiad  obtained  results  froui  a  .siu^lc  pair  with  the  gal- 
vsoometar,  bat  luwe  found  theoi  entirflly  negatived  when  the  same  corabi^ 

nation  was  used  in  scries.  This  was  most  prol)ably  owing  to  the  n)any  in- 
terfering circum'tances  to  which  thr-  nn^nrtir  '.jnlvnnosrope  is  liAble^  or 
perhaps  tu  t>ujpuriicifd  differences  iu  the  two  plates  oi  luctal. 
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pfevcniorof  cftMspra^ntetkni;  for  intliiMs^ifzuic  and  copper 
oeaiimkgfQdinliimnrim  putting 
out  or  the  qu^tiao  the  precipitatioii  of  the  zhio  on  the  copper, 
the  power  would  be  only  as  the  exceflt  of  the  affini^  of  chlorine 
for  shic  over  its  aflfaiily  Ibr  copper;  with  the  diaphrBgm  we 
have  no  opposing  current^  the  affinity  of  chlorine  n>r  copper, 
assisted  by  that  of  hydrogen  for  oxy^o,  is  able  readily  to 
cause  decomposition  of  the  sulphate  ot  copper  and  give  rise 
to  a  strong  current.  In  the  first  or  common  arrangement, 
this  current  opposes,  and  consequently,  in  e^tim;iting  the  re- 
sulting power,  must  be  deducted  IVom  that  proiiuccti  by  the 
superior  affinity  of  chlornie  for  zinc;  in  the  last  arraugeni cut, 
the  thus  evidently  inferior  obstacle,  the  resistance  to  decom- 
position of  the  snlpdatc,  is  the  only  one  to  be  overcome*. 

It  would  seeui  Lheii  lhal  the  beat  lonn  ul  combination  would 
be  one  with  two  metals  and  two  electrolytes,  the  generating 
metal  betngone  whidi  has  the  strongest  affinity  the  anion 
of  die  electtolTte  in  contact  with  it,  while  the  other  solution  is 
most  readify  decomposable  by  its  cation  and  does  not  cause  a 
precipitate  upon  which  its  own  anion  would  readily  react  $  zinc 
with  muriatic  acid  and  copper  widi  sulphate  of  copper  fulfil 
these  conditions  to  a  great  degree;  if  these  principles  be 
correct,  very  superior  combinations  may  be  discovered.  I 
cannot  refrain  from  expressing,  with  much  diffidence,  a  hope 
that  these  experiments  may  be  thought  worthy  of  verification 
and  extensioa  by  those  "  older  in  practice,  abler  than  myself*" 

i  remaiUt  (ieutiemen,  yours,  &c., 

W.  R.  Grove. 

P.5.  Jaiu  1 839. 1  should  have  pursued  these  experiments  far- 
ther, and  with  other  metals,  but  was  led  aside  by  some  experi- 
ments with  different  solutions  separated  by  a  diaphragm  and 
connected  by  platinum  plates;  in  many  of  these  X  have  been 

anticipated. 

I  will  however  mention  one  which  goes  a  step  further  tliaii 
any  hitherto  recorded;  and  affords,  1  think,  an  important  il* 
lustration  of  the  combinaLiun  of  gases  by  platiauni. 

Two  sLi  ipa  of  platinum  2  inches  long  and  three-ciglillis  ol 
an  inch  wide^  standing  erect  at  a  short  distance  from  each 

•  The  reason  why  iron  with  sulphate  of  iron  and  muriatic  nrul  i  .  inferior 
to  the  copper  combination  here  described,  may  be  that  the  litN n  ncc  of 
affinities  is  not  &o  great,  but  more  probably  proceeds  from  tiic  minute  cur- 
rent on  the  MBfiM*  of  tbeiroa  wMkening  the  tfllawy  of  the  chemical 
action  to  produce  a  general  current;  copper  being  more  homogeneoua 
evolves  no  hydrogen  and  the  whole  action  is  utilized.  Copper  with  sul- 
piiurct  of  potassium  and  sulphate  of  copper  is  a  most  powerful  unimetal 
cembinatioiipif  amnistsl  it  awy  becaUsd. 
PhSLMag.  SL 3.  VoL  14.  JSo.  86.  IB^  1889.  K 
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other,  passed^  hermetiaillj  «ealed»  Uuroogh  the  bottom  of  a 
bell  glass ;  the  projectiiig  ends  were  made  to  comimuucate 

with  a  delicate  galvanometer;  the  glass  was  filled  with  water 
acidulated  with  sulphuric  acid,  and  both  the  platina  strips 
made  the  positive  electrodes  of  a  voltaic  battery  until  per- 
fectly clean,  8cc. ;  contact  with  the  battery  having  been 
broken,  over  each  piece  of  platinum  was  inverted  a  tube  of 
gas,  tour-t'  iitlis  of  an  inch  in  diameter,  one  of  oxygen,  the 
otlier  of  hydrogen,  acidiilau  d  water  iLacliing  a  certain  mark 
on  the  glass,  so  that  about  liuii  of  the  plaliua  was  exposed  to 
the  gas,  and  half  to  the  water.  The  instant  the  tubes  were 
lowered  ^  as  to  expose  part  of  the  anr&oes  of  platiniun  to 
the  gases,  the  galvanometer  needle  was  deflected  so  strongly  as 
to  turn  more  than  half  round :  it  remained  stationary  at 
the  platinum  in  the  hydrogen  being  similar  to  the  zinc  element 
of  the  pile.  When  the  tabes  were  raised  so  as  to  cover  the 
plates  with  water,  the  needle  reUirned  slowly  to  aero;  but  the 
instant  that  the  tubes  were  lowered  again,  it  was  again  deflect- 
ed ;  if  the  tubes  were  changed  with  n^gard  to  the  fdatina,  the 
deflection  was  to  the  contrary  side. 

The  action  lowered  considerably  after  the  first  few  minutes, 
but  was  iti  home  deiiree  restored  every  time  the  tubes  were 
raised  so  as  lu  wa^  li  the  surface  of  the  plathia,  and  again  low- 
ered. After 'i'i- iioin  s,  the  water  had  risen  half  an  inch  in  iliG 
tube  containing  hydrogen,  and  three  eighths  of  an  iiu  lj  in  Unit 
containing  oxygen.  In  two  other  tubes,  without  platina,  but 
with  the  huiiic  gases  and  immersed  in  acidulated  water  for  the 
same  time,  the  watei*  bad  scarcely  perceptibly  risen,  the  eflect 
therefore  could  not  have  been  due  to  solution ;  the  same  sheets 
of  platinum  were  exposed  to  atmospheres  of  common  air  and 
of  similar  gases,  i.  e.  both  to  oxygen  or  both  to  hydrogen,  &c., 
but  without  afiecting  the  galvanometer.  The  platinum  in  the 
hydrogen  was  made  the  positive,  and  that  in  the  oxygen  the 
n^attve  electrode  of  a  single  voltaic  pair ;  the  water  now  rose 
at  Uie  rate  of  three-eighths  of  an  inch  per  hour  in  the  hydrogen 
tube  and  proportionally  in  the  oxygen ;  when  tlie  platina  was 
not  assisted  by  a  pair  of  metals  the  oxygen  was  absorbed  in 
more  thnii  its  relative  proportion.  I  hope,  by  repeatuig  this 
experinjent  in  ^  i  irs,  to  effect  decomposition  of  water  by 
means  o(  its  compobiuoo. 
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XXV.  Proceedings  of  Learned  Societies* 

BOTAL  fOOISTY; 

Amthermry  Muiinfff  Nov.  SOf  1838  (tfontimfedV-Thefonowmg 
Report  of  the  Council  respecting  the  awards  tbej  have  made  of  two 
Copley  Medals,  two  Royal  M^Udfl»  and  one  Rumfoid  MecH  was 
nad. 

The  Council  have  aided  a  Copley  Medal  to  Professor  Gaiuis, 
lur  liiii  researches  aud  uiathematical  rebeaichei*  ou  jMaguetism. 

fPtofeasor  GaWfl  labours  on  the  sulyect  of  magnetism,  published 
at  various  periods,  and  oontinued  with  increasing  activity  up  to  the 
present  time,  have  given  to  our  knowledge  of  that  subject  very  va* 
luable  and  striking  additions.  In  his  dissertation  entitled,  "  Inten- 
sitjii?  vis  ma<2:neticBP  terrestris  ad  inensuram  absolutam  revocata*,'* 
((iottingcn,  1833,)  he  showed  how,  by  a  skilful  combination  of  ex- 
peiiiuent  with  mathematical  calculation,  several  oi  the  moist  ditiicuit 
problems  bdongiug  to  the  sutyect  may  be  solved ;  namely,  the  dBr 
termination  of  the  magnetic  axis  of  a  needle;  the  exact  determination 
of  the  moment  of  inertia  of  an  oscillating  needle ;  the  deviation  pro- 
duced in  tlio  direction  of  the  horizontal  needle  by  the  neighbour- 
hood of  a  magn(»t ;  and  the  determination  of  the  absolute  intensity 
of  the  horizontal  magnetic  f(<ree  of  the  earth.  A  eonibination  of 
magnetic  observers  iu  different  places  had  been  set  ou  foot  by  M. 
von  Humboldt  in  1828 ;  a  magnetic  oliservatoiy  was  erected  at  Got- 
tingen  in  183S ;  and  In  consequence  of  these  circumstances  the  cu« 
rious  dbcovery  was  made  iu  18f54-,  that  the  minute  momentary 
chanj^es  in  the  position  of  the  horizontal  needle  are  simultaneous 
and  corresponding^  at  distant  places.  This  letl  M.  Gauss  to  direct 
the  attention  of  men  of  science  more  particulai'iy  to  this  subject; 
aud  tlie  operatious  of  the  "  Magnetic  Union"  of  observers  were  car- 
ried on  with  great  activity  under  his  guidance*  The  Results  of 
the  observations  of  the  Magnetic  Union**  for  18136  and  for  18S7, 
published  by  MM.  Gauss  and  W.  Weber,  contain  an  account  of  the 
consequences  of  these  exertions.  They  also  contain  descriptions  of 
instrument*}  invented  by  M.  Gauss  for  the  purpose  of  the.^e  ol^er- 
vations,  namely,  the  magntlaaieUiry  and  other  magnetical  apparatus 
of  hiM  coustructiou,  which  has  already  been  seut  to  the  observatories 
of  Bonn,  DubKn*  Freiberg,  Greenwich,  Kasan,  Milan,  Munich,  Nsp 
pies,  Upflala,  Krakow,  Leipzig,  and  Marpurg.  Also  tlu  Bifilar 
Magtietometery  which  determines  diiecUy  the  variation  of  horizontal 
intensity.  Tlie  "  Residts"  further  contain  various  mathematical 
calculations  of  great  importance,  on  the  subject  of  the  a)>o\c  instru- 
ments, and  of  the  observations  made  by  them.  And  it  appeal's  by 
observations  made  in  March,  1838,  at  Gottiogen  and  three  other 
places,  with  the  Bifilar  app$uatu%  that  there  is  the  same  coirespond- 

•  An  abstnu*t  of  IVof.  Gauss's  dissertation  was  given  in  Lond.  and  Eifinb. 

Phil.  Mag.,  vol.  ii.  p.  291 ;  and  a  translation  of  the  ** Results**  published 

by  him  and  Weber,  al'-:o  Kicntionrfl  in  thu  nliiive  rf'port  of  the  rtiuncil,  is 
preparing  fur  imnieUiate  pubiicatiouiu  the  Fifth  Number  of  the  bcifXXifK; 
M£>ioi&a.— Edit. 
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eoee  in  the  simultaneous  cbaoges  intensity  at  different  place* 
which  had  already  been  diaoorered  in  the  declination.  The  inge- 
nuity shown  in  the  invention  of  instruments  and  processes,  the  ma- 
thematical skill  employed  in  trpntiiifr  the  nl>«ervations,  and  the  im- 
portance and  interest  of  the  rt  sulLs,  are  well  deserviug  of  being  ho- 
nourably marked  by  the  Royal  Society,  and  the  atyudication  of  the 
Copley  Medal  to  M.  Gauss. 

The  Council  have  alsi>  awarded  a  Copley  Medal  to  Dr.  Faraday 
for  his  discovery  of  Specific  Electrical  Induction,  published  in  the 
eleventh  series  of  his  Experimental  Researches  in  EN'ctriciiy*. 

From  the  peculiar  vit-w  which  he  had  taken  of  the  phenomena 
of  induction,  Dr.  Faraday  was  led  to  expect  some  particular  relation 
of  this  process  to  different  kinds  of  matter,  through  which  it  might 
be  ezened.  TboB  rdatioD  he  succeeded  in  esfaUishing  by  the  most 
decisive  experiments. 

The  phenomena  are  shown  in  their  simplest  form  by  an  instru- 
ment which  he  has  named  a  Differential  Inductometer.  It  consists 
of  three  insidated  metallic  plates,  placed  facing  each  other;  the  cen- 
tre one  being  tixed,  and  tiie  other  two  moveable  upon  slides,  by 
which  they  may  be  approximated  to  or  withdrawn  ftom  the  centra* 
Each endplate b conneeted  with  an  insulated  leaf  of  an  deetror 
meter.  When  a  chaige  is  communicated  to  the  centre  plate  under 
ordinarj'  circumstances,  the  induction  is  equal  on  boUi  sides,  and 
the  goUl  leaves  are  not  disturbed.  But  if  after  uninsulating  them, 
and  again  insulating  tiiem,  a  thick  plate  of  sliell-lac  or  sulphur  be 
interposed  between  two  of  the  plates,  unequal  iuductiou  will  take 
l^ace  on  the  two  sides,  and  One  gold  leaves  will  attract  one  another. 
By  these  means  Dr.  Paradav  ascertained  thst,  taking  the  specific 

induetiTe  capacity  of  air  to  be  1  * 

That  of  Glass  is  1*76 

SheU-lac  2* 

Sulphur  2*24' 

The  results  obtained  with  spermaceti,  oil  of  turpentine,  uid  naph- 
tha were  higher  than  that  of  air,  but  their  conducthig  powers  inter- 
fered with  the  accuracy  of  the  experiments. 

By  another  fma  or  apparatus  he  ascertained  that  all  aeriform 
matter  has  the  same  power  of  sustaining  induction ;  and  that  no 
variations  in  the  density  or  (4asticity  of  giu<cs  produced  any  \  ;u  ia- 
tion  in  their  electric  tension  until  rarefaction  is  pushed  so  tar  as  that 
discharge  may  take  place  across  them. 

Hot  and  ooM  air  were  compared  together,  and  damp  and  dry  air, 
but  no  difference  was  found  in  the  reraUa. 

The  gre^iqigortance  of  the  discovery  and  complete  ^tal)rislnnent 
of  such  a  principle  a';  that  of  specific  inductive  capacity,  In  :ill  its 
relations  both  experimeiital  and  theoretic,  is  so  palpable,  thai  any 
comment  must  be  superfluous ;  and  the  Council  have  felt  they  can- 

*  Dr.  Faraday'ii  Eleventh  Series  of  Re&earche&  will  be  found  in  our  last 
vo^e,  p.  281,  et  icq,,  wd the  SiippUtmant  to  it  k  the  prsoeding  Number, 
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not  better  mark  their  sense  of  the  value  of  thia  discovery  than  by 
awarding  the  Copley  Medal  to  ft*  antlM>r* 
ThB  OoaseU  imf  awaided  the  Royal  Medal  fat  Matbematict  to 

H.  F.  Talbot^  Es<].,  for  his  two  menunneiititfed,  fleroayfllwi  in  the 
Integral  Calculus,"  pabUflbed  ia  tbe  FUloaophieal  Trgmafttiwin  for 

1836  and  !HH7*. 

Nothing  perhaps  tends  laoie  diiertly  to  bring  the  oorroctntiss  of 
rehned  theoretical  investigatioufi  in  physics  to  the  t4u>i  ui  uumerical 
nauki,  tkaa  InqpnweMito  m  and  aiteiaions  of  the  pcooaawi  of 
utegnHkiQik  Aaj  advaooa.tkenfoie  wWoh  m  made  in  Ibis  diffieult 
Itcaneb  of  analysis  mnit  be  -viewed  not  merely  in  the  light  of  a  difH- 
culty  overcome  in  the  progrpss  of  alt?i  ract  soioncr'.but  likpwiso  as  ha- 
ving an  important  bearing  on  the  advancement  of  phyj^ieal  in((nirv. 

The  branch  of  analysis  to  >vliich  Mr.  Talbot's  rpsearehes  l)t'ioiig 
is  one  which  is  connected  with  a  long  series  oi'  valuable  iuvee>tiga- 
tiona  fton  «be  tiaieof  FbnaidaBdEnlerto  that  of  I^gea^ 
and  Abd:  it nblee  to  mtegnb  nnder  tbe  eaae  foim  vhieb  are 
separately  nonscendental,  but  which  fiimiib»  nnder  }iaftionl«r  eon- 
ditions  of  the  variables,  an  nl^rr  hrniral  result  when  two  or  morR  of 
them  arc  connected  together  witli  tin  ^^i^^ns  -for — .  The  celebrated 
Uieorem  of  Abolt*  which  may  be  made  to  comprehend  some  of  Mr. 
Talbot's  Ti'^iuit^  is  the  most  comprehcDsive  and  most  impoitaui  of 
aft  the  general  eondnelww  wldeh  hnvo  been  arrived  at  in  tUa  do* 
partment  of  analyaii :  but  the  process  adopted  bf  Mr*  Talbot  i» 
iUied  to  that  followed  by  Fagnani  than  by  Abel,  and  is  equally  re- 
markable for  its  great  simplicity  and  for  the  vast  nnTuber  of  novel 
and  interesting  results  which  it  furnishes,  incliuiing  not  merely  several 
of  the  most  remarkable  of  those  which  arc  already  known,  but  like- 
wise many  others  which  are  ^parently  not  deducible  by  other 
motli'odft 

The  Council  have  awarded  the  Boyal  Medal  for  Chemiitry  to 
Professor  Thomas  Graham  for  his  paper  entitled  "  Inquiries  respect- 
ing the  Constitution  of  Salts;  of  Oxalates,  Nitratt  s.  Phosphates, 
Sulphates,  .Jill  (  lilomlt  s,"  which  was  read  totheSorn  t  v  on  the  24th 
of  Noveuiber  ihi)(j|,  and  sincepublished  in  the  Phiiosopincal  Trans- 
actions. This  paper  they  have  considered  aa  beoic  the  last  of  a 
■eriea  on  a  goieral  eobieet  of  great  hnportanoe»  and  aa  the  sequel 
of  Professor  Graham's  researches  on  the  Arseniates,  Phoqihates.  and 
modifications  of  Phosphoric  Acid,  read  to  the  Society  on  the  19th 
of  June  18tiii,  and  published  in  the  Philosophical  Transactions  of 
the  same  ycart-  He  has  therein  shown  tiiat,  by  considering  the 
water  which  enters  into  the  eompositiuu  of  tiie  different  classes  of 
salts,  whidi  the  phosphorie  add  fona  irilli  tba  eeverel  baeea^  and 
whieh  baa  been  ecamoicd  aa  vnater  of  qyitaHiaatton  aa  atanding  in 
a  htttk  lelatiQii  to  tbe  aeid»  a  verj  ihniHe  insw  ndght  be  taken  of 

•  Abstracts  of  Mr.  Tslbot's  papers  appeared  in  Lood*  and  Edbb.  FhiL 
Mag.,  vol.  viii.  p.  549,  and  vo).  xi.  p.  310.— EoiY* 

t  Sec  Lor.tl  nnd  Edinb.  I'hil.  Mag.,  vol.  vi.  p.  116.— Edit. 
X  An  nb>^ti  act  of  Prof.  Grahnm'*?  papers  appeared  in  Lond.  and  Bdinb* 
Phil.  Mag.,  vol.  iii.  p.  451, 45i^,  and  vol.  x.  p.  ^16*— Edit. 
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this  very  complicated  subject.  According  to  this  theory,  there  are 
thrae  sets  of  pfaoepbates,  in  wlddi  Ite  oxygen  of  the  wM  befaig  5» 
the  o^rgon  in  the  heee  is  leqwctiveij  S,  2,  or  1 ;  the  remaining 
eqoivBfents  of  oxygen,  in  the  two  first  cases,  being  tttppUed  by  that 

portion  which  exists  in  the  2  or  S  equivalents,  rr -^pf'ftively,  of  the 
ba«ic  wator,  which  water  is  wlioily  absent  in  tlif  tfiini  c{t«e.  '!'hf 
three  chisiieii  ot"  baits  Profm^or  Graliaiu  proposes  to  term,  resj»(  i*L- 
ively,  jMmobasiCy  bibasic,  and  tribasic  salts.  Professor  Graliam  has 
eiteMled  these  views  of  tiie  liarie  fonnation  of  water  in  idte  to  Ae 
ceie  of  the  sulphates,  in  a  paper  communicated  to  the  Royal  Soci- 
ety of  Edinburgh,  and  pufalkhed  in  the  ISth  volume  of  their  Trans- 
actions, on  "  W:itor  as  a  con?ftitnent  of  Salts*."  The  principal  ob- 
ject of  tliis  paper,  however,  wjls  to  show  that  water  exi-^t"  in  n  dif- 
ferent state  in  certain  salts,  and  does  not  exercise  a  true  ba.si(!  iuiie-, 
tion,  being  capable  of  being  replaced  by  a  seUtj  and  not  by  an  alJui' 
liMtee^aad  firing  fiae  to  a  elM  or  dbMMpjofa;  TUi  inquiry 
waa  snggeited  by  the  tendency  of  plRMphate  of  soda  to  unUe  win 
an  additional  dose  of  soda,  and  form  a  «u5«ai!f,  which  had  been  trneed 
to  the  existence  of  basif  wntcr  m  the  former.  The  rcsnlt  was,  that 
in  the  well-known  ehiss  ot  sulphates,  eonsisf  Iimj^  (if  <5Ti]phrttP>j  of  mag- 
nesia, zinc,  iron,  maii^mese,  copper,  nickel  and  eubult,  all  of  which 
crystallize  witii  eiUittr  five  er  aeveo  eqolvaleDtB  of  water,  one  equi- 
valent praved  to  be  aftudi  more  strongly  united  to  Hie  ndt  tlmn  the 
other  four  or  six.  Hie  latter,  to  iHnch  the  name  of  water  ofcfy* 
ttallization  should  be  restricted,  may  generally  be  expelled  by  a  heat 
iiJidor  the  boiling  point  of  watrr;  while  the  remnining  equivalent 
unitonnly  requires  a  heat  aV>ovi  KM)^  of  Fahreiiht  it  for  its  expul- 
sion, and  seeuis  to  be,  iu  a  mariner,  essential  to  tlie  salt.  Thus  m 
the  donble  solplwie  of  ano  and  polaMUj  the  fiagle  equivalent  of 
water,  existing  in  the  atdphate  of  atnc,  ia  replaced  by  an  euuitaleiit 
of  aol^hate  of  potaaan,  while  the  mx  equivalents  of  water  or  crystal- 
lization remain  ;  and  all  the  other  saiti  of  tins  dast  ffoaihim  with 
one  aitntft  T  in  a  similar  manner. 

The  Miper-sulphate*>  mu&t  ako  be  regarded  as  analogous  lu  do  i- 
ble  sait^ ;  the  bisulphate  of  potassa,  i'or  example,  being  a  sulphate 
ef  water  and  potaoaa. 

There  is  likewise  a  provision  in  the  eonitHnUon  of  hydriated  foU 
phuric  acid  for  the  produetifm  of  a  double  salt  analogous  in  its  con- 
edtntion  to  -i!l])}iate  of  zinc.  Sulphtiric  acid,  of  the  specific  gravity 
I'TN,  eoniams  two  equivalents  of  wdtety  and  is  capable  of  rrv^tal- 
liziug  at  a  temperature  of  of  Fahrenheit,  beint;,  in  fact,  the  only 
known  crystalbzable  hydrate  of  stdphuric  acid.  1  he  second  equi- 
valent of  water»  oontained  in  the  hydraled  aeid»  Is  capable  of  being 
replaced  by  an  eqaivalsBt  of  sulphate  of  potasm,  wiilefa  is  Itaelf  a 
salt,  and  i  1i sulphate  of  potassa  is  the  result  of  this  snbatilntion* 
But  the  hriit  equivalent  of  water  can  be  replaced  onlv  by  an  alkali 
or  true  base.   Professor  Graham  distinguishes  water  ia  these  two 

*  The  papt-r  here  referred  to  will  b«  louud  also  in  Load,  and  jbldinb. 
PhtL  Mag.,  voL  vi.  p.  3S7  m9»<— 
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states  of  combination  as  banc  and  Mtfim  water.  Thus  the  hydrate 
of  sulphuric  acid,  already  mentioned,  contains  one  equivalent  of 

basic,  arif?  otic  equivalent  of  saline  wator.  It  is,  in  his  nomencla- 
ture, tik.s"lplit/fi  of  iratvr  witJi  saline  watery  as  the  hydrous  sulphate  of 
zinc  hv^  sulphate  uj  zinc  with  saline  water.  The  bi-sulphate  of  potassa 
b  also  a  tfi^haie  of  imter  with  sulphate  of  potassa^  and  corresponds 
wHh  the  double  salt  of  sulphate  of  zinc  wi4&  sulphate  of  potassa. 

The  KSttita  whidi  IVofosaor  Graham  has  thus  obtained,  and  which 
he  has  communicated,  partly  to  the  Itoyal  Socioty,  an(l  partly  to 
the  Koya!  Society  of  Edinburgh,  ^a<xg('st( d  to  liim  tlir  pnthabilitj' 
that  the  Ian  with  respect  to  water  in  the  cuuhtitutiou  of  the  sul- 
phates wuuid  extend  tu  any  hydratcd  acid,  and  the  magnesian  salt 
of  that  acid ;  and  his  researches  on  this  extension  of  the  subject 
eonstltate  the  substance  of  his  last  eomnranicatlon  to  the  Royal  So- 
ciety. As  he  had  almdy  found  that  the  sulphate  of  water  Is  con- 
stituted like  the  sulphate  of  magnesia,  so  he  now  finds  oxalate  of 
water  to  resemble  tlie  oxalate  of  magnesia,  and  the  nitrate  of  water 
to  rcsunil)le  the  nitrate  of  magnesia.  He  is  moreover  of  opinion,  that 
this  correspondence  between  water  and  the  niiigiie»iim  class  of  ox- 
ides extends  bejrond  their  character  as  bases,  and  that,  in  eertidn 
snbsalts  of  this  class,  the  metallic  oxide  replaces  the  water  of  cry- 
stallizatioQ  of  the  neutral  ftalt,  and  discharges  a  fttnctlon  which  was 
thought  peculiar  to  water. 

The  ?anio  kind  of  displacement.  Mhirh  takes  place  in  the  forma- 
tion uf  a  double  ftilphate  by  the  substitution  of  a  salt  of  the  same 
class  for  an  equivalent  of  water,  appears  to  occur  likewise  in  the 
constitution  of  double  oxslates;  and  the  application  of  this  princi- 
ple elucidates  the  constitution  of  that  class  of  salts,  as  weU  ss  of  the 
super-oxalates,  and  explains  the  mode  in  which  they  are  derlTcd. 

Lastly,  the  same  law  is  traced  in  tlie  ccnistitution  of  the  chlondes 
of  the  marinesian  ehiss  of  metals,  which  are  found  to  have  two  efjui- 
valents  of  water  stronL^ly  attached  to  them,  and  which  luay  thereibre 
be  considered  as  constitutional.  Many  of  them  huve  two  or  four 
eqahalents  more,  the  proportion  advancing  by  multiples  of  two 
equivaients. 

PhlfesBor  Graliam  has  supported  these  vlewB,  not  only  by  nume- 
rous arpiments,  but  also  1>y  experimental  investigations  of  the  phy- 
sical prt)perties  of  diti'erent  ehssi\s  of  salt*!,  and  a  j;reat  number  of 
chemical  analyses;  and  he  has  tlius  largtily  added  to  our  positive 
knowledge  of  this  somewhat  neglected  branch  of  chemical  science. 

The  Council^  without  pronouncing  any  judgement  on  the  ques- 
tion whether  Professor  Graham's  hypothesis  concemu^  the  differ- 
ent functions  of  water  in  the  constitution  of  salts  be  a  representa- 
tion of  the  real  meeh■1ni^m  of  nature,  are  of  (>])!!iioTi.  f'vtt  t!'f>  dis- 
cussion ot  his  new  and  ingt-nions  views  wiii  In  ]iil:I;1v  eondueive  to 
the  progress  of  science,  particularly  in  tiie  department  of  organic 
chemistry,  in  wliich  they  have  been  already  followed  out  with  suc- 
cess bf  some  eminent  foreign  chemists,  and  have  accordingly  awarded 
to  Professor  Graliam  the  Royal  Medal  for  Chemistry  of  the  present 
year*  for  his  valuable  researches  in  this  department  of  science. 
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The  Council  have  awarded  the  Rumford  Medal  to  Professor 

Forbes,  for  his  discoveries  and  investigations  of  tlic  Polarization 
and  Double  Rrfrnrtion  of  TIeat,  published  iti  the  receut  VoluiUeBof 
the  Transaction ^  ut'  ihti  lioyal  >>ociety  of  Edinburgh*. 

That  Bolar  iicat,  like  the  light  uhich  it  acconmauie^  may  be  jio- 
Iwized,  iras  diown  by  the  early  experimento  of  MM.  Muus  and 
Beiaid;  but  the  announocfliient  of  M.  Bemd»  thai  heat  from  other 
0Olurce8  was  also  capable  of  polarization,  not  having  been  confirmed 
in  subsequent  repetitions  of  his  exj)erinients  by  other  philosophers, 
it  became  of  the  highest  !!n|>oiiance  to  establi^li  this  ana!o<jy  be- 
tween light  and  heat  from  whatever  source  the  latter  might  be 
derived. 

The  admirable  infltroment,  the  Theniio-mttltipUer»  ioFented  by 
MM.  Nobili  and  MeUoni,  afforded  facilities  for  the  pcoMention  of 

inquiries  of  dus  nature,  of  which  the  inventors  and  others  were  not 
tardy  in  availing  themselves.  One  of  the  most  important  results 
obtsuned  Ity  M.  Melloni,  and  confirmed  by  Profps-or  ror])rs.  the 
refrangibility  of  iion-lumuious  heat  by  a  prisai  rock-salt,  appeiued 
to  point  lo  the  pularizatioii  and  double  refraction  of  heat  ism  aluio^t 
neoenaiY  conseouenoes.  The  experimentSy  howerer,  of  both  these 
liuloaqpheri  with  tourmaline,  undertaken  nearly  at  the  same  time^ 
a|»peaied  to  negatiive  the  foct ;  but  Fh>fe8sor  Forbes  becoming  sen- 
si)i1e  of  the  soume  of  error,  in  the  conclusions  he  hnd  first  drawn 
lron\  his  experiments,  soon  saw  that  liis  r£«;nlt,s  ch'ariy  nidicated  the 
effect  he  was  in  search  of.  His  sub.st  i^at  nt  experiments  established 
the  fiict,  that  in  the  transmission  of  heat  from  an  Argand  lamp,  from 
mcandceeent  platinum,  and  even  firom  non-luminoiis  heatea  brass, 
Ihrough  slices  of  tourmaline  cut  parallel  to  the  axis  of  the  cmCalf 
a  portion  of  the  heat  is  polariied,  when  the  axes  of  the  crystab  are 
at  right  angles  to  each  other;  and  these  results  were  oonnrmed  by 
M.  Mclloni. 

But  Professor  i'orbes  did  not  allow  the  polarization  of  heat  to 
rest  si^ely  upon  the  results  obtained  with  tourmaline.  By  employ- 
ing bnn<Ues  of  plates  of  mica,  and  aiyusCing  them  at  proper  anglesy 
he  not  only  obt^ned  much  more  decisive  results,  particulariy  with 

heat  from  a  non-Iuminons  source,  but  such  results  as  go  to  esta- 
blish the  singular  fact,  that  tlie  degree  of  the  polarization  of  heat  is 
dependent  on  the  rmtiire  of  its  source.  lie  }in»<  further  shown  the 
depolaiizatiuu  of  iieat  by  the  interposition  ul  a  mica  plat4  ,  and  its 
dmlar  p<^arixaiioii  by  means  of  two  total  internal  leflectioDs  in 
an  Interposed  rhomb»  or  two  piisms  of  rock-salt 

The  Council  consider  that  they  cannot  better  testify  their  estimft* 
tion  of  the  discoveries  and  ex])erimental  investigations  of  Professor 
Forbes,  than  by  awarding  to  him  a  Medal,  bequeathed  by  its  distin- 
guished founder,  aa*  a  j)rcmium  to  the  author  of  discoveries  tending 
to  iutprove  the  theonei*  of  heat  and  iigiit. 

« 

•  See  Lend,  and  Bdbb.  Phil.  Ma|r.»  vol.  vi.  p.  194   *eq, ;  vol.  xl  p.  542; 

vol.  xii.  p.  545.    The  papers  in  which  M.  Melloni's  Resenrclics  are 
tailed  have  been  ghrea  in  the  firrt  volume  of  the  Scientific  i4cmolrs. — 
£niT. 
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PresielerU. — The  Marquis  of  Northampton*— J^Viigmry^  John 
WiUiam  Lubbock,  Esq.,  M.A.,  V.P — Secretaries. — ^Peter  Mark 
Roget,  M.D.;  Samuel  Hunter  Christie,  Esq.,  M.A. — Foreign 
Secretary, — WiUiam  Henry  Smyth,  Capt.  R.N. —  Other  Members  nf 
the  Conneil. — H.R.H.  the  Duke  of  Sussex,  Iv.d.,  V.P.  ;  Francis 
Baily,  Es(|.,  V.P.;  John  Geonce  ChOdren,  h^^i^.,  V.P.;  John  Fre- 
ilerie  Damd],  Esq.;  C.  6.  B.  Danbeny,  M.D*;  Thomas  Gaflowa^, 
Esq.,  M.A.;  Thomas  Graham,  Esq.;  Sir  John  F.  W.  Henchel, 
Bart,  M.A.,  V.P.;  Francis  Kiernan,  Esq.;  George  Hennie,  Esq.; 
Jolin  Forbes  Royle,  M.D.,  V.P. ;  Rrv.  Ad.nn  Sedgwick,  M.A.; 
Rr>}»*'rt  Bentley  Todd,  M.D. ;  Charles  WhcaLstone,  Esq.;  Kev. 
Wiiiiaiii  Whewell,  M.A.;  iiev.  Robert  Willis,  MjV. 


Btpui  ^  a  /omi  CmamH«t  of  Phjfde$  nd  Meteorohffy  re/emd  to, 
ijf  tie  CbiMctV  of  the  Royal  Society,  for  an  opimo»  on  the  propriety 
of  recommending  the  cstahUsJimenl  nf  fij:cd  magnetic  observatories, 

and  the  efptijrment  of  a  naval  expedition  for  magnetic  observalions 
in  (hp  Antarctic  Seas,  to  Her  Majesti/'s  Government,  and  to  report 
generally  (•;?  the  subject :  together  with  the  Resolutions  adopted  on 
tkttt  Rppori,  by  theComtcU  of  the  Royal  Society. 

Report. — i  lit:  subject  ui  ten  cstnai  magnetism  lias  recently  received 
flooM  Tery  important  aooasaiona  v/kas^  have  watwriaBy  affected  not 
only  the  point  of  iriowmirludkhiBBcefenpaiditinUhie  tiieonrttcally 
contemplated,  but  also  the  modes  of  observation  whidi  will  require  to 

be  adopted  for  completinc-  onr  l<no\vledge  of  the  actual  state  of  tlie 
magnetic  ])hfenomcna,  and  furnishing  accurate  data  for  the  construc- 
tion and  verification  of  theoretical  systems.  It  v/as  for  a  long  time 
supposed  lliat  the  changes  in  the  position  assuuied  by  the  ue^e  at 
any  partienlar  point  on  the  aaith's  sorlaoe  might  be  coneeived  as 
resulting  from  regular  lawa  of  periodicity,  haringliortlieir  aignmonta, 
let»  a  great  magnetic  cycle  aeveml  centuries,  depending  on  nn^ 
known,  and  perhaps  internal  movements  or  relations  ;  and  2ndly,  on 
the  periodic  alternations  of  heat  and  cold  depending  on  the  annual 
and  diurnal  movements  of  the  sun.  The  discovery  of  the  affection 
of  the  needle  by  the  aurora  borealis,  and  of  the  existence  of  minute 
and  irregular  movements,  whidi  ad^^t  bo  nlBired  ailiiflr  to  niqper- 
cmed  aororas  or  to  other  loeal  and  tempoiary  oansea,  sofliced  to 
show  that  the  laws  of  temstrial  magnetism  are  not  so  sia^  aa  to 
admit  of  this  summar}*  form  of  expression  ;  and  the  important  dis- 
covery, first  announced,  we  believe,  by  Baron  Von  Humboldt,  that 
ihovc  temporary  changes  take  place  simultaneously  at  great  distances 
in  point  of  locality,  a  discover}'  which  has  since  been  remarkably 
oonimed  and  extended  to  very  great  mtervali  of  distance,  so  as  to 
indnde  the  whole  extent  of  tiie  European  eomtintnt,  by  Oanss  and 
Weber,  and  their  coadjutors  of  the  German  Magnetic  Association, 
has  sufficed  to  show  that  tlie  gist  of  the  inquiry  lies  deeper,  and 
depends  upon  relations  far  more  complex,  while  at  the  same  time 
the  dominion  of  what  might  j)reviously  have  been  regarded  s  local 
agency,  would  require,  in  the  new  views  consequent  on  the  esta- 
wbdiment  of  thesA  Isdiy  to  be  edftanded  §n  b^^od  what  ordinury 
Man  would  tea^Aimmtk  oa  &  ioat  nmlioatiaii  of  timt 
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1 J8  Hoijcd  Societjf, 

For  a  long  time  in  the  history  of  teiTestrial  magnctim  tiie  viria^ 

tion  nlone  was  attended  to,  Tlie  considcrntion  of  the  dip  was  then 
superadded  ;  but  the  obsen'ation  of  fl'.?«  clement  hoiriix  more  difficult 
aad  delicate,  our  knowledge  of  the  actual  and  past  ^-latc  of  the  dip 
over  the  earth's  surface  is  lamentably  defident.  It  has  lately  ap- 
peared, howem,  tiidt  this  elemoit  ean  be  observed  yntk  oonsidcvable 

rnomatlon*  thoiigh  not  wiHi  sieety,  at  sea»  so  that  no  iieason  sub* 
why  materials  for  a  chart  of  the  dip  analosrous  to  that  of  varia- 
tion should  not  be  systematically  collcctrd.  Ji;:-tlv.  the  intensity 
has  come  to  he  added  to  the  list  of  observanda ;  and  from  the  great 
facility  and  exactness  -with  which  it  can  be  determined,  this  brancb 
of  magnetic  knowledge  has  in  fact  made  most  rapid  progress. 

Ttee  three  elements^  tiie  HorlzontsI  IKreetioii«  the  Dip,  and 
the  Intensity,  require  to  be  fireeisely  ascertained  befisre  the  magnetie 
state  of  any  given  statioii  on  the  globe  can  be  said  to  be  ^lly  deter- 
mined. Nor  ran  cither  of  them,  theoretically  speaking,  he  said  to 
be  mor-"  iTrqiortant  than  the  others,  though  the  dirpction,  on  account 
of  its  iiumi  diate  use  to  navigators,  has  hitherto  li  id  the  gre?^tost 
Stress  laid  upon  it,  and  been  reduced  into  elaborate  ciiarts.    A  chart 

of  the  lines  of  total  intensity  has  been  teoentlj  oonatnieted  by  Mfy  or 


AH  these  elements  are,  at  eaeh  point,  now  ascertained  to  be  in 
a  constant  state  of  flnrtuation,  and  affected  by  those  tran.sient  and 
iiregular  changes  wliich  are  above  alluded  to  ;  and  the  ir:v(>«t!f!;atIon 
of  the  laws,  extent,  and  mutujd  relations  of  these  change*  i^  now 
become  essential  to  the  successful  prosecution  of  magnetic  discovery, 
for  the  following  reaMs. 

1st  That  tiie  progressbe  and  periodiosl  being  mixed  up  with 
the  Irmsilory  oiuBiges,  it  is  impossible  to  separate  them  so  as  to  ob* 
tain  a  correct  knowledge  and  analysis  of  the  former,  without  taking 
exy>re«s  account  of  and  eliminating  the  latter,  any  more  than  it  would 
1)1  [11  icticable  to  obtain  measures  of  the  sea-level  available  for  an 
inquiry  into  the  tides,  without  destroying  the  irregular  Huctuation 
prodnced  by  waves* 

Sndly.  That  the  seodsr  loag&etao  changes  cannot  be  oondnded 
from  compaxatively  sbect  series  of  obsorvations  without  giving  to 
those  obsenation'^  extreme  nicety,  so  as  to  determine  with  perfect 
precision  the  niuan  state  of  tlie  elements  at  tlie  two  extremes  of  the 
period  embraced,  which,  as  already  observed,  presupposes  a  know- 
ledge of  the  casual  deviations. 

8rdly.  It  seems  very  probsble  tiiat  diseordanoes  fonad  to  exist 
between  rasnlts  obtstned  by  diflnrent  obienrerB,  or  by  Hie  same  at 
different  times,  may  be,  in  htt,  not  owing  to  error  cf  observation* 
but  may  be  due  to  the  inflaenoe  of  tiiese  trsnsitory  flnotaations  in 
the  elements  themselves. 

4thlv  and  lastly.  Because  tlie  theory  of  those  transitory  ehans:cs 
is  in  itself  one  of  the  most  uilcrc:$lmg  aud  important  points  to  w  Inch 
iSbe  attentiai  of  sssgnetic  inqoiven  eon  be  turned^  ss  they  are  no 
donbt  intimatdy  oo—seted  wiHi  the  general  eans«  of  tetnstrial 
magnetism,  and  will  probsfaly  lesd  nsto  a  mneli  mofs  psrfbst  kacnr- 
le4ge  of  tkoie  eaasss  then  we  mm 
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Actuated  by  these  impressions,  on  the  occasion  of  a  letter  ad- 
dressed by  Baron  Von  Humboldt  to  His  Royal  Highness  the  Duke  of 
Sussex,  P.R.S*..  tiie  Oomuiaof  Aii  6oci«tjr.  oa  Apifl  19,  1837.  re* 
80iv6d  to  ftpply  to  OofcnmiAitt  Imt  aid  in  jvoMeiitiBgt  in  conjiiiietioii 
'With  the  Gtennan  Magnetite  ilMooktioB.  a  series  of  nmnltaneous  ob- 
iervations ;  and  in  consequence  of  an  application  founded  on  such 
*  their  resolution,  a  grant  of  money  va^  obtained  for  the  j)infb?iep  of 
instniments  for  that  pnrpo.se.    By  reason,  however,  of  tiie  tieUiilsi 
and  manipulations  of  the  methods  tiien  recently  introduced  into 
magnetic  observationa  by  Qmm  being  St  tlMt  tim*  vMmt  com- 
pletely perf«eted«  nor  Ihdt  aiipeikiity  ofcr  tbe  M  uetiiodB  ft% 
estabUdMd  lif  genelit  pfftctioe,  llie  ]R«die  fl^^ 
in  these  opmaXkfWi  was  not  at  the  time  agjeed  upon,  and  was  still 
under  discussion,  subject  to  the  rejiort  of  the  Astronomer  Rovfd  on 
the  performance  of  an  in-truinent  on  Gauss's  principle  established  at 
Greenwich,  at  the  tune  when  the  subject  in  its  present  more  ex- 
tended form  was  lefetfed  Wlihe  Gomicil  to  tiai  Joint  GonnBitfeee«  ao 
that  the  grant  in  qnealion  has  not,  in  fnist  of  fiwt,  been  employed 
or  M&ed  ^r.  The  Oonumttee  oomider  this  as  in  some  le^^ects  for- 
tunate, as  in  consequence  of  the  delay  time  has  been  given  for  a 
much  maturer  consideration  of  the  whole  subject :  and  should  it  now 
be  taken  np  as  a  matter  of  public  concern,  they  consider  that  it  will 
be  necessary  to  provide  fot  a  more  continuous  and  sybtcmutic  series 
of  observations,  by  obeerven  legularly  appointed  for  the  purpose, 
and  prafided  ivUli  inetnuMUte  and  meane  eoaaidetehity  nmre  ooatly 
liHfn  tluwe  ooirtemplated  on  the  occa^^ion  in  qucsticak 

On  the  general  advisable ne.«s  of  callinir  f  ir  public  apgistance  in 
the  propccution  of  the  extensive  subject  of  terrestrial  ma^ctigm,  in 
both  the  modes  referred  to  them  for  tlieir  consideration,  (viz.  by 
magnetic  observatories  established  at  several  stations  properly  se- 
lected on  land,  and  by  a  naval  eipedilif  m  expressly  dneeted  to  en^ 
elMervatioiiBitttfaeAnturetie  Seaa,)  your  CiiiiiHiiCliee  aie  fally  agreed. 
Iliey  consider  the  subject  to  have  now  attained  a  degree  of  theo* 
reti(^  as  well  as  of  j)ractical  importance,  and  to  afford  a  scope  for 
the  application  of  exact  inquiry  which  it  has  nrrrr  !>rfnre  f^n joyed, 
and  which  arc  8uch  as  fully  to  justify  its  reconmjendatiou  by  the 
lioyai  Society  to  a  revival  ui  tiiat  uatiunal  support  to  which  we  are 
indebted  for  the  flnt  dhait  of  vaiiatikme  ouustnieted  bj  oar  iUnrtaone 
oonutryman  HeUey  hi  a.o.  1701,  on  flie  betje  of  obeetyatkini  ool- 
lected  in  a  voyage  of  dueovery  expnemty  6j|Uipped  fiv  Aat  puiioee 
by  the  British  Government. 

A?  reg^ard*^  the  fir«t  branch  nf  the  question  rrferred  to  their  con- 
sideration, they  are  at  o|tiuir)ii  that  tlie  staiiuiib  which  have  been 
suggested  to  them,  viz.  Canada,  bt.  iieleua,  the  Cape,  Van  Diemen's 
Li^d,  end  Ceylon  (or  Madias),  eie  well  seleeted,  and  perhaps  as  n«* 
laeiuiu  ae  Ibey  eoald  ¥6011110  to  leenunendr  oonaHeriiigliie  expense 
wbJoh  woaM  m|olK  to  be  inemiod  at  ceali,  and  ^Jnit  in  esioh  of 

♦  A  translation  of  Baron  Von  Humboldt's  letter  was  given  in  lAMid.  and 
Ldmb.  i^kiL  Ma^.  vol.         42.— Edit. 
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thuse  stations  it  would  be  desirable,  Ist,  Xliat  regular  hourly  obscr> 
valiQM  dKNild  be  nade  (at  leul  donng  tbe  daytime)  of  the  fluctua- 
tioDs  oi  tlia  tbne  eteente  of  varialiom  dip,  aad  iatauaty,  or  tiMir 
equivalMitB,  with  magnolcaBetcrs  on  die  more  iaqooved  ooiii(xiiotiaii« 

durinc^  a  period  of  three  years  from  their  commencement. 

2ndly.  That  on  rlny^,  and  on  a  plan  ai)pointo(],  a£^ed  on  in 
concert  with  one  anotlier,  aud  witJi  European  observatorief ,  the 
fluctuations  of  the  same  elements  should  be  observed  during  twenty, 
faar  WMoaiairo  honn^  rtricfiy  annnlliiieoiii  wA.  ona  another,  and  at 
iatanrala  of  not  mora  tfaaa  fiva  aiintttea. 

Sfdly.  That  the  absolute  values  of  the  same  elements  shall  be 
determined  at  each  station,  in  reference  to  the  fluctuating  Tala^ 
above  mentioned,  with  all  possible  care  and  prociaioil,  ataavsnl 
Q|X)chs  comprehended  within  the  period  allowed. 

^hly.  That  iu  the  event  of  a  naval  expedition  of  magnetic  dis- 
oovarylMiBgdaqiatehad.  obaamtiflDabaalM  Inatitetedat  each  fixed 
alatiim,  in  comapondqice  ivitb*  and  on  a  {dan  oonoarted  willi» 
Coirnnandar  of  tnoih  Bqwdition. 

As  regards  the  second  branch  of  the  subject  referred  to  them* 
viz.  the  proposal  of  an  Antarctic  voyage  of  magnetic  research,  they 
are  of  oT)inIon,  as  already  generally  expressed,  that  such  a  voyage 
would  be,  111  the  present  state  of  the  subject,  productive  of  results 
of  tba  hidiaat  ImfnclaBeo  and  vakia:  and  they  ground  this  opinion 
on  tke  ft&ming  reaaoaa:— 

1st.  Hmt  great  and  notorious  d^oiancies  exist  m  our  knowledge 
of  the  course  of  the  variation  lines  generally,  but  especially  in  the 
Antarctic  j^ous,  and  that  the  true  position  of  the  southern  masrnrtic 
pole  or  |K)les  can  scarcely  even  be  coiyectured  with  any  probability 
from  the  data  already  kno\m. 

Sndly.  That  our  koowlad^  of  tfae  d^  tiuroii|^ioat  thoae  ragions, 
and  tiie  nbola  aontfaem  hemnphaie,  is  even  yet  moie  deftctive,  and 
tliat  emi  audi  obaervations  of  tfaia  element  as  conld  be  procured  at 
tea,  still  morn  hy  landing  on  ice,  See,  would  have  especial  value. 

3rdly.  Tliat  the  intensity  lines  in  those  regions  rest  on  observa- 
tions far  too  few  to  justil  v  any  sure  reliance  on  their  courses  over  a 
large  part  of  their  exttuL,  aud  over  the  rest  are  altogetlier  cou- 
jeetonl*  Nemtlwleaa  diet  there  is  good  leaaon  to  h&ave  in  the 
exiatenoa  and  acceasibahy  of  two  pointa  of  mafimum  iatenalty  in 
the  southern  as  in  the  nor&ieni  hemisphere,  thealtaittaMDtof  whieh 
would  be  highly  interesting"  and  important. 

4thlv.  Tliat  a  corrert  kTiowledge  of  the  courses  of  these  lines, 
e  ]n  ciulty  where  they  approach  their  respcctirc  poles,  is  to  he  re- 
garded as  a  iurst  and,  indeed«  ixuiispensable  prelimiuary  step  to  the 
construction  of  a  rigoroua  and  oovplele  tb^offy  of  teneatiial  mag- 
netiam. 

5thly.  That  during  the  progreac  of  such  an  aipaditioii»  oppor. 

tunities  would  of  necessity  occur  (and  should  be  expressly  sought) 

to  ohservT  the  transitory  fluctuations  of  the  magnetir  elements  in 
sirmiltniu  iiu-  conjunction  with  observations  at  the  fixe  d  statioa»  and 
in  hiurope,  and  so  to  tunu&h  data  for  the  investigaUoii  of  these 
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changes  in  localities  very  unlikely  to  be  revisited  for  any  purposes 
except  thoae  oofnnected  with  sdenftifio  inquiries. 
Your  Gomimttee*  in  maUng  this  Report,  think  it  nnnecessary 

to  go  into  any  minute  details  relatiw-to  tiie  instruments  or  other 

materiel  required  for  the  proposed  operations,  ?tiH  le^s  into  those 
of  the  conduct  of  the  operations  themselves,  bhoukl  such  be  re- 
quired from  them,  it  will  then  be  time  to  enter  furtlier  into  tliese 
and  other  points,  when  the  Committee  will  most  readily  devote  them- 
selves  to  tiie  fuUest  oonaideFBtioD  of  the  snbjeet. 

J.  F.  W.  Hbrschil, 
Ckairman  of  the  Joint  PJ^sidd  tmd 
Meleurolof/icul  Com  m  it  fee . 
Resolutiox^s. — -1.  That  this  Report  be  received  and  approved. 

2.  That  the  Council,  deeply  impressed  with  the  importance  of  the 
scicntihc  objects  wliich  might  be  attained  by  aix  Autarctic  Expedi- 
tion, partienlarly  by  the  institation  of  magnetic  observationB  in 
sonthem  legions,  do  earnestly  recommend  that  Her  Majesty's  Go- 
vernment be  pleased  to  direct  the  equipment  of  such  an  expedition. 

3.  Tliut  the  imperfect  state  of  our  present  knowledge  of  the 
amount  and  fluctuations  of  the  maLrnetie  elements,  renders  the  esta- 
blislnnent  of  tixed  maj^netical  observatories,  for  a  limited  time,  at 
various  points  of  the  earth's  surface,  highly  desirable,  particularly 
in  CSanada,  St.  Helena,  Van  XMemen's  Laid  and  Ceylon,  and  at  tlie 
Cape  of  Good  Hope,  and  that  the  Council  do  eameatly  recommend 
Her  Majesty'a  Government  to  cause  sudi  observatorieB  to  he  esta- 
blished. 

4.  That  a  deputation,  consisting  of  the  President,  Treasurer, 
and  Secretaries  of  the  Society,  Sir  Jolm  F.  W.  llersclu'l,  the  Chair- 
man, and  Major  Sabine  and  iVir.  Wheatstone,  the  Secretaries  ol  the 

Joint  Committee  ol  Planes  and  Meteorology,  be  requested  to  com- 
municate the  above  ResduticHia  to  Lord  Meibonine,  and  to  urge  on 
the  Government  the  adoption  of  the  measures  therein  proposed. 


GEOIOGZCAL  SOCIETY. 
Nov.  21,  1838. — A  paper  wn^^  first  read  *'  On  the  Jaws  of  the 
Thylacotherium  Prevoaiii*  (Valenciennej?)  from  Stonesfield, "  by 
Richard  Owen,  Esq.,  F.G.S.,  Huuterian  l^ofessor.  Royal  College  of 
Surgeons. 

Doubts  having  been  recently  expressed  by  M.  de  BlainviHef,  from 
inspection  of  casts,  respecting  the  mammiferous  nature  of  the  fossil 
iaws  found  at  Stonesfield,  and  assigned  to  the  Marsupialia  by  Baron 
Cuvier,  Mr.  Owen  brought  the  paper  before  the  Society,  to  meet  the 
objections  and  give  a  detailed  account  of  the  fossils  from  a  careful 
inspection  of  the  originals.  In  this  commuuicatioii,  liowever,  he 
confined  his  description  chiefly  to  the  jaws  of  one  of  the  two  genera 
which  have  been  disooveKd  at  Stonesiield,  and  cfaairaoterised  by 

•  Comptes  Rendus,  1838;  Second  Semestre,  No.  11,  Sept.  10,  p.  580. 
t  Ibid.,  No.  8,  Aoflt  20,  p.  402  ct  seq.;  No.  9#  Fhuwhej  No.  17, 
Oct  22,  p.  727 ;  No.  ib,  UcU  29,  p.  7  jO. 
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])a?uig  elmanolin  ia  Mch  nmiis  of  the  lower  jaw.  fOBervtiif  to  % 

{dtare  occankm  an  aeoount  of  the  remains  of  the  other  genus*. 

Mr.  Owen  commences  by  observing  that  the  gcicntifio  world  pos- 
sesses ample  experience  of  the  truth  and  tact  wirli  wliich  the  illus- 
trious ('uvicr  formed  \\\^  jiid^-emcnts  of  the  nthiuUus  uf  an  extinct 
uuiiuiii  irum  thi;  inspccliun  ui  u  fo^^U  fragment ;  and  that  it  is  only 

vluai  to  disliiigiijalied  a  eon^Nnmlm  aaatoiBiiit  aa  M«  de  BlaimiUe 
queatioiia  the  detanniiiatioiu,  that  it  beoomas  the  duty  qf  IlKiae  who 
powatB  the  meana  to  invaatigate  the  nature  of  the  dotthta*  and  ta« 
assure  the  confidence  of  g-eolog^sts  in  their  great  guide. 

When  Cuvier  first  hn-tilv  examined  at  Oxford,  in  1818,  one  of 
the  jaws  described  in  this  paper,  and  in  the  poi>se'-'^ion  of  Dr.  Buck- 
land,  he  decided  that  it  was  allied  to  the  Oidelpiiyb  (me  semhlcrent 
de  quelqae  IXddphet) ;  and  when  doubts  were  laiied  by  M.  Con- 
stant F^rerat,  in  1894^  xeladTetotheagaof  tbsStonesfieldslatak 
Cuirier*  from  an  examination  of  a  drawing  made  for  the  express  pur- 
pose, was  confirmed  in  his  former  determination ;  hut  he  added,  that 
the  jaw  differs  from  that  of  all  known  carnivorous  Mammalia,  in  ha- 
ving ten  molars  iu  a  series  in  the  lower  jaw:  ("  il  [the  drawiug]  mccon- 
firme  dans  I'idee  i^ue  la  premiere  inspection  m  en  avoit  donuee.  G'est 
oeUe  d'ott  petit  ramasaier  dont  lea  mAoheliftrea  reaaemUent  beanooiqi 
\  eellea  das  Miignes;  mais  il  y  a  dix  de  oes  dents  en  s^,  nombce 
que  ne  montre  aucun  camassier connu."  Oss.  Foas.  111.  349.  note.) 
It  is  to  be  regretted  that  the  particular  data,  with  the  exception  of 
the  number  of  the  teeth,  on  which  Cuvier  based  his  opinion,  were  not 
detailed  ;  hut  hr  nm^L  have  been  well  aware  that  the  grountisof  his 
belief  would  be  obvious,  on  an  inspection  of  the  £oaail,  to  every  com- 
petent anatonnats  it  is  also  to  be  legretted  that  he  didtuitassign  to 
the  feeril  a  generio  name,  and  tboeby  have  prevented  mocb  of  the 
reasoning  founded  on  the  snppoailiQn  that  he  eonaidfiKed  it  to  have 
belonged  to  a  true  Didelphya. 

Mr.  Owen  then  proceeded  to  describe  the  structure  of  the  jaw ; 
and  he  stated  that  having  had  iu  his  possession  two  fspeciniens  of  the 
Thylacotherium  Prevostii  belongii^g  to  Dir.  Buckland,  he  has  no  hesi- 

ta&m  in  declaring  fliat  tbxai  oondition  is  such  as  to  enable  any  ana- 
tomist conversant  witb  th^  established  generalizations  in  compara- 
tive osteology,  to  pionounce  therc^om  not  only  the  class  but  the 
more  restricted  group  of  animiJs  to  which  they  have  belonged.  The 
specimens  plainly  reveal,  first,  a  convex  articular  condyle ;  secondly, 
a  well-defined  impression  of  what  was  once  a  brond,  thin,  high,  and 
slightly  recurved,  triangular,  eoronoid  process,  rising  immediately 
anterior  to  the  condyle,  having  its  bans  extoided  over  the  wbde  of 
the  inten^mce  between  the  condyle  and  the  commencement  of  the 
molar  senes,  and  having  a  vertical  diameter  equal  to  that  of  tbeho* 
rizontal  lamna  of  the  jaw  itself ;  this  impression  also  exhibits  tiaees 

*  This  has  biuce  been  read,  and  an  abstract  of  it  will  appear  in  our  next 
number.— Edit. 

t  Osseniens  Foss.,  tome  iii.  p.  349. 

+  Annalr^  dc?  Sciences  Nat.,  Avril  lA^S;  also  the  paper-?  of  Mr.  Bro* 
dt^fip  and  Dr.  I'  ltton  in  the  Zuuiugicai  Journal,         vol.  ui.,  p.  409. 
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of  the  ridge  leadiDg  forwards  from  the  condyle  aod  the  depresaioii 
above  it,  which  characterizes  the  rort^noid  process  of  the  zoophagous 
marsupials;  thirdly,  the  angle  ot  iljt  jaw  is  continued  to  the  same 
extent  below  the  condyle  as  the  corunuid  process  reaciie^i  above  it, 
and  its  apex  ia  ccaatinned  backwards  in  the  fonu  of  a  proceas; 
fourthly,  tile  parte  above  described  fonn  one  contmuoua  portkm  with 
the  horizontal  ramus  of  the  jaw,  neither  the  articnkr  condyle  nor 
the  coronoid  being  distinct  pieces  as  in  reptiles.  These  are  the 
characters,  Mr.  Owen  believes,  on  which  Cuvier  formed  his  opinion 
of  the  nature  of  the  fossil ;  and  they  have  arrested  the  attention  of 
M.  Valenciennes  in  his  endeavoura  to  dissipate  the  doubts  of  M.  de 
jfflainville*. 

From  the  eiantnatkn  of  a  caat»  the  latter*  however*  hat  been  in* 

duced  to  infer  that  there  is  no  tiaoe  <tf  a  convex  condyle,  but  in 
place  thereof  an  articular  fieaore,  somewhat  as  in  the  jaws  of  iishe^; 
that  the  teeth,  instead  of  hcing  imbedded  in  sockets,  have  their  fangs 
continent  with  or  anchyioiied  to  the  substance  of  the  jaws,  and  that 
the  jaw  itaclf  presents  evident  traces  of  the  composite  structure. 

In  answer  to  the  first  of  these  positions,  Mr.  Owen  states  that  the 
portion  of  the  tme  condyle  wtdoh  remeina  in  both  the  specimens  oi 
Thykcotherium  eramined  hy  Cnvkr  and  M.  Valenciennes,  clearly 
•hows  that  the  condyle  was  convex,  and  not  ooncave.  It  is  situated 
a  little  above  the  le\ .  1  rf  the  grinding  surface  of  the  teeth,  and  pro- 
jects beyond  the  vertical  line,  drojjped  from  the  extremity  of  the  coro- 
noid process,  but  not  to  the  same  extent  as  in  tlie  true  Didelphys. 
In  the  specimen  examined  by  M.  Valenciennes,  the  condyle  corre- 
spondft  in  poaition  with  that  of  the  jaw  of  the  Daaywrus  rather  tkum 
the  P&d^^ya ;  it  ia  convex,  as  in  mammiferons  animals,  and  not 
concave  aa  in  oviparous.  I  he  entire  eonvex  condyle  eziata  in  the 
specimen  belonging  to  the  other  genus,  Pha«colotherium,  now  in 
the  Br!ti*:li  Museum,  but  formerly  in  the  cabinet  of  Mr.  Broderip. 
Mr.  Owen  is  of  opinion  that  the  entering  angle  or  notch,  tiither  above 
or  below  the  true  articular  condyle,  has  been  mistaken  for  "  une 
lorte  d'^dftancmre  articulaire,  un  pen  comme  dans  lea  poiaaona." 

The  specimen  of  the  half-jaw  of  the  Thylacothere  examined  by 
'  Valimciennea»  like  that  [the  drawing  of  ?]  which  was  trans- 
mitted to  Cuvier,  presents  the  inner  surface  to  the  observer,  and  ex- 
hibits both  the  orifice  of  the  dental  canal  and  the  symphysis  in  a  per- 
fect state.  The  foramen  in  the  fossil  is  situutcd  relatively^more  for- 
ward than  in  the  recent  Oposisum  and  Du&yure,  or  in  the  riaceulai 
Insectivara,  bnt  has  the  sasne  plaoe  aa  in  the  marsupial  genus  Hypn^ 
prjfmamt.  The  symphysis  is  long  and  narrow,  and  is  continued  for- 
ward in  the  same  line  with  the  gently  convex  inferior  maigin  of  the 
jaw,  which  thu^  tapers  graduallv  to  a  pointed  interior  extremit}', 
precisely  as  in  the  jaws  of  the  Msu'supial  Insectivora.  In  the  relative 
length  of  the  symphyaii,  its  f<!nn  and  position,  the  jaw  of  the  Thy- 
lacutiicniuu  precisely  ooxrespuudb  with  that  of  the  Didelphys. 

•  Compile  Ben4ii4»iat8>  Second  Semestici,  iNo.  ll«  Sitpt  ig^  p.  S2r 
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In  addition,  however,  to  these  proofs  of  the  mammiferous  nature 

of  the  Stonesfield  remains,  and  in  part  of  their  having  belonged  to 
MarsupiaHa,  Mr.  Owen  stated  that  the  jaws  exhibit  a  character 
hitherto  unnoticed  by  the  able  anatoini.-i  s  w'ho  have  written  respect- 
ing them,  but  which,  if  co-existent  with  a  convex  condyle,  would 
serve  to  prove  the  menopU  nature  of  a  foM,  Ifaoagk  all  the  teelli 
were  wentiiig. 

In  recent  maieupials  the  eagle  of  the  jaw  ii  elongated  and  bent 

inward -j  in  the  form  of  a  process,  varying  in  shape  and  development 
in  diff  rent  ir  'ticra.  In  looking",  therefore,  directly  u}>on  the  infe- 
rior margin  ot  ihe  marsupial  jaw,  we  see  in  j)lace  of  the  edij^e  of  a 
vertical  plate  of  bone,  a  more  or  less  fattened  triangular  surface  or 
plate  of  bone  extended  between  the  ecrtenial  ndge  uid  Hie  internal 
proeeea  or  inflected  angle.  In  tiie  Opoasnmtiua  process  is  triangb* 
lar  and  trihedral,  and  directed  inwards  with  the  point  slightily  enrrad 
upwards  and  extended  backward?,  in  which  direction  it  is  more  pro- 
duced in  the  small  than  in  the  large  species  of  Didelphys. 

Now.  if  the  process  from  the  nn^He  of  the  jaw  in  the  Stonesfield 
fossil  iiud  been  simply  coutmued  backwuidi^,  it  would  liave  resembled 
the  jaw  of  an  ordinaiy  plaeental  canuvotoaa  or  Inaectiverona  nuai^ 
mal ;  but  in  both  epecunene  of  Thylacotfaerium  the  half *jawa  of 
which  exhibit  their  inner  or  mesial  surfaces,  tfais  process  presente 
a  fractured  outline,  evidently  proving  that  when  entire  it  moat  have 
been  produced  inwards  or  mei^ially,  as  in  the  Ojiossum. 

Mr.  Owen  then  described  in  great  detail  the  structure  of  the  teeth, 
and  showed,  in  reply  to  M.  de  Blaiuville's  second  objection,  that  they 
are  not  conflnoit  with  tiie  jaw,  bat  era  eeparated  from  it  at  thdr 
baae  by  a  layer  of  matter  of  a  dlaluet  cobur  from  the  teeth  or  the 
jaw,  but  evidently  of  the  aame  natore  aa  the  matrix ;  and  secondly* 
that  the  teeth  cannot  be  considered  as  presenting  an  uniform  com- 
pressed tricuspid  structure,  anfl  being  all  of  one  kind,  as  M.  de 
Blainville  tt  ites,  but  must  be  du  iticd  into  two  si  rie-s  as  regards  their 
composition.  >'ive  if  nut  &ix  uf  tiie  puatcriur  teeth  are  (^uiuque-cus- 

pidateandareaioAtfYw  ven;  eomeof  tfaemolerce^perii  aretricnipid 
andaomebicnepUtaaintheOpoMoma.  Aninteteatmgreanltof  due 
exanunation  ia  the  obaervation  that  tlie  five  coqw  of  tiie  tnberculate 

molares  arc  not  arranged,  as  had  been  supposed,  in  the  same  line, 
but  in  two  jmirs  placed  transversely  to  the  axi=  of  the  jaw,  with  the 
fifth  cusp  anterior,  exactly  as  in  the  Didelphys,  .mil  totally  ditiVn  at 
from  the  gtructmc  ui  the  muiiues  in  any  ui  liie  Phuca;,  to  wiiicii  these 

very  amall  Mammalia  have  been  oompared ;  and  in  reierenee  to  this 
compariaon,  Mr.  Owen  again  calla  attentkm  tp  the  vahie  of  the  dia> 

racter  of  the  prooeee  continued  from  the  angle  of  the  jaw,  in  the 
fossils,  as  strongly  contradistinguishing  them  from  the  Phocidae,  in 
none  of  the  species  of  which  is  the  angle  of  the  jaw  «o  produced.  The 
Thylaeothprinm  differs  from  the  genusDidelphys  in  the  greater  num- 
ber of  it;i  muiura,  and  iium  every  ferine  quadruped  known  at  the  time 
when  Cnvier  fanned  hia  opinion  reipecting  the  nature  of  the  foaaa. 
Thia  diflbrenceinliie  nnmberof  Hie  motar  teeth,  wUehCavleriugedaa 
evidence  of  the  generic  distinction  of  the  StoneafieM  nainmiteiona 
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fossils,  ha?  since  heen  re^^rded  as  one  of  the  proofs  of  their  Saurian 
lialuie ;  buL  the  cxceptious  by  exc^  to  the  number  seven,  assigned 

by  M*  de  BUsffittft  to  tiia  oMdar  te«di  ia  etdi  mwnt  tlw  )ow«r 
jnr  of  tin  vomstBoonnM  Mi«iMjli»  sre  weU  ettabliili<d»  and  have 

been  long  known.  The  insectmvone  Chryaochlore,  in  the  order 
Fene,  has  eight  molars  in  each  ramus  of  the  lower  jaw  ;  the  insec- 
tivorous Armadillos  have  not  fewer  ;  and  in  one  subgenus  (Priodon) 
there  are  more  than  twenty  molar  teeth  on  each  side  of  the  lower 
jaw.  Tlie  dental  lurmuia^  ui  the  caruivorous  Cetacea,  again,  de- 
mmrtntetbslBUaojof  theugnment  agaiuttlieinnBmufenxit  cfaa** 
noterof  tbeThylMOtbariam  fomided  upon  ibe  number  of  ile  molar 
teeth*  nmmlhe  oecnmnee  of  the  above  exoeptions  in  leeent  pla- 
cental Mammalia,  the  example  of  a  like  excess  in  the  number  of 
molar  teeth  in  the  marsupial  fossil  oiitrht  rather  to  have  led  to  the 
expectation  ot  the  discover}'  of  a  simihir  case  among  exi.stiiig  mar- 
supials, and  such  au  addition  t€>  uur  zoological  cat&loguei  has,  in 
ftet,  been  vaoaBlilf  maifa.  In  the  Amfcndkn  oDadroiied  deeeribcd 
by  Mr.  Waterikonae  under  die  name  of  Myrmeoobtna^  an  approsnut- 
tion  towards  the  dcaBtitkin  ol  the  Hiylacotherium  is  ezeaq>iified,  not 
only  in  the  number  of  the  molar  teeth,  which  is  nine  on  each  side  of 
the  lower  jaw  in  the  Myrmecobius,  but  also  in  their  relative  size, 
structure,  and  disposition.  Lastly,  with  respect  to  the  dentition, 
Mr.  Owen  says  it  must  be  obvious  to  ail  who  inspect  the  fossil  and 
compare  it  the  jaw  of  n  amall  Didelphys,  that  oontrary  to  the 
amution  of  M.  da  Blahmlle*  the  teelJi  and  tiieir  ftnga  are  arranged 
with  aa  mnoh  r^ndarity  in  liie  one  aa  in  the  other,  and  that  no  ar- 
goment  of  the  Saurian  natoxe  of  the  foaailoan  be  lonnded  on  tbia 
part  of  its  structure. 

Witii  respect  to  M.  de  Blairiville's  assertion  that  the  jaw  is  com- 
pound, Mr.  Owen  stated,  that  the  indication  of  this  structure  near 
the  lower  margin  of  the  jaw  of  the  Thylaeotfaerimn  is  not  a  true 
antnre,  but  a  'vaaedar  groove  abnilar  to  that  wbioh  charaotoiaea 
the  lower  jaw  of  Dide^ya*  Opoaanm^andiomie  of  the  Unge  apeeiea 
of  Sonez. 

In  :i  memoir  to  be  brought  forward  on  nnother  occa«=ion,  Mr. 
0  .\  i  u  intends  to  l  ibe  the  other  genus  touiid  at  Stoncsiii.  Kl,  ;iiid 
fur  which,  ou  account  of  its  marsupial  affinities,  he  proposes  the  name 
of  Phaacolotheriim.f 

A  notfase  by  R.  W.  Fox,  Baq.,  waa  allwwaida  raad,  "  On  the 
Formation  of  Metallic  Veins  by  Veltaie  Agency." { 

In  this  cflmnronioation  Mr.  Fox  says,  Ihat  he  baa  eoooeeded  not 
only  in  formins;  well-defined  m*  talliferous  veins  in  a  crack  in  the 
middle  of  masses  of  clay  by  means  of  voltaic  aj^ency,  but  also  in  im- 
parting to  the  clay  a  laminated  or  schistose  structure;  the  veins  aiui 
laminae  being  perpendicular  to  the  voltaic  forces.  In  some  instances 

[•  See  Lond.  &  Edinb.  Phil.  Mag.  vol.  ix.  p.  530;  mLzi.p.m— Edit.] 
ft  A  list  of  the  fossils  associated  with  these  marsupial  remains  in  the 

btouesfield  slate,  drawn  up  by  Mr.  De  la  Ueche,  will  be  found  in  i:'hiL  Mag. 

and  Annals,  N.  8.  vd.  vii.  p.  257. — Edit.] 
[t  Sec  Load,  and  Edinb  VWA.  Mag.  vol.  xi.  p>  9M,^>-^Ban,l 

PkU.  Mag.  8. 8«  Vol.  14.  No.  66.       1889.  h 
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onlj  A  pair  of  pkibM,  or  Ia  preference  copper  pyittet  nd  dact  wtm 

employed  to  produce  the  vol^uc  aetkm ;  but  a  constant  battery  coa« 
sbting  of  several  pairs  of  plates  was  much  moro  efTective.  Among 
the  veins  thiin  produced  in  clay,  Mr.  Fox  mt  ntion^i  oxide  and  car* 
bunatc  of  copper,  carbonate  of  zinc,  oxides  of  iron  and  tin.  Veins  of 
carbonate  of  zinc  were  formed,  sufficiently  firm  to  lulmit  of  being 
takoioatmplfl^of  theiiieof  mdiOUiig.  Mr.FoKth«ndMwrib« 
a  vein  lofmtd  in  pipeclay,  by  Mr.  JaHBuk,  \rf  Aw  pm  of  cylindm, 
in  three  wedcs.  T)ie  clay  divided  an  earmenware  vessel  into  two 
cell^',  into  one  of  which,  contnininr^  the  copperplate,  n  solution  of 
sulphate  of  copper  was  put ;  and  into  the  other,  or  zinc  cell,  a  solu- 
tion of  common  salt.  Well-defined  veins  were  thus  produced  of 
(wrbonate  and  oxide  of  copper,  and  carbonate  of  zinc,  parallel  to  tbe 
Imbumb  into  wluoh  tte  dny  divickd;  as  well  m  nodiar  oI  onbonato 
and  oxide  of  eoppor  tt  right  angles  to  them.  On  dividing  tiie  warn 
of  day  in  tiie  direotionoltiie  principal  horizontei  vein,  tha  aaibonate 
of  zinc  was  found  on  the  ncmtive  side,  or  towards  the  copperplate; 
and  the  carbnrtr^tr  of  f'(i]>prr  nearest  the  zinc  plate:  and  as  the  for- 
mer must  have  been  dcnvcd  from  the  zinc  plate,  it  is  curious  to  ob- 
serve such  a  complete  transposition  of  the  respective  metals. 

Mr.  Pox  ft  of  opinion  tiiat  tliata  fendta  have  %  strong  bearing  on 
the  numorous  mineral  veins  and  beds  whidi  are  fMmd  waifoliaMa 
to  the  direetion  of  the  laminse  of  the  oontainbg  rocks,  as  wdl  aa  on 
tiiose  veins  which  traverse  th^  laminap  of  the  conformable  rein?. 

An  extract  was  aftcrsvards  read  from  a  letter  addressed  by  C'aptain 
Alexander  to  the  Secretary,  explanatory  of  casts  of  jwrtions  of 
Mastodon  teetli  from  the  crag,  and  on  the  occurrence  of  a  particu- 
lar had  onntaimng  Echini  in  the  coralline  erag*  at  Sndboome. 

The  larger  oast  was  taken  firom  a  Mastodon  tooth  found  oo  the 
ihme  at  SizewaU  Gap.  about  seven  miles  fnm  fiontliWQld.  When 
the  ori<^Inal  came  into  Captain  Alexander's  possession,  crag"  adhered 
to  it  m  rfnisidcrable  quantity;  and  he  has  no  donbt  that  it  had  been 
wui^htd  iiom  Easton,  about  1  i  mile  uorth  of  Southwold.  The  weight 
of  the  tooth  is  2  lbs.  5^  oz.,  its  length  is  about  ii  inches,  and  its 
hraadjOi  3|  inchea;  aad  aUhoiigh  it  had  been  waabed  eight  miles, 
only  Ihraeaf  the  crowna  had  been  injured.  The  cither  eaatia  from  a 
fragMBit  cf  a  young  toolh  lonnd  by  the  antiior  in  the  erag  at  Bra- 
nierton. 

('apt.  Alexander  kmnd  also  tlu  canine  tooth  of  a  large  carnivo- 
rous aiuuial  in  the  crag  at  Easton.  At  firamerton  he  obtained  also 
five  crd^s,  three  of  which  were  almost  perfect.  At  Sudbouxue,  near 
Orfodr  in  a  bed  of  very  fine  ooialline  crag,  he  found  aefonl  bean> 
tifol  Bohini;  and  in  a  thia,  atgillaoeous  layer  m  the  oaotpe  el  tiie 
laau  bed,  the  greater  part  of  &t  vertebral  column  of  a  fiUi,  the  r»> 
mains  of  crabs,  and  the  ear  bone  of  a  "whale,  which  had  apparently 
been  water- worn  before  it  was  enclosed  in  the  crag.  To  this  stratum 
Captain  Alexander  aills  particular  attention,  as  he  believes  it  would 
be  found  to  be  rich  in  organic  remains,  if  it  were  properly  ejiamiued. 

Bee.  5tii  1888^A  paper  was  ifarat  read*  entitled  **  A  fow  brief 

I*  See  Lood.  and  ikiinb.  PbiL  Mag.,  voL  vii.  p.  8d.^£j>iT.] 
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Remarks  on  the  Trap  Rocks  of  Fife,"  by  the  Rev.  John  FLeiiuiig» 
J).D.,  and  communicated  by  Charles  T.yell,  Esq.,  V.P.G.S. 

The  tra])  rocks  of  Fifesliire  arc  referred  by  Dr.  Fleming  to  three 
distinct  epochs  of  volcanic  action  ;  aud  he  says  that  the  products  of 
eaeh  Cfiodi  m  not  more  decidedly  characterized  by  dnnmOarity  in 
Aeir  velalaoiiilup  to  the  anodated  eedimentaiy  tocIdb  than  by  dif* 
fercncee  in  tlieir  compomticm. 

The  traps  of  the  first  epoch  occupy  the  northern  portion  of  the 
county  from  RtrnthfnJr n  to  the  estuary  of  the  Tay,  constituting  the 
eastern  extremity  of  the  Ocliil'*.   'Vhpy  njipear  to  be  coeval  with  the 

Sey  sandstone  (Arbroath  pavement),  and  to  rc^t  upon,  as  well  as  to 
variously  associated  with  the  old  red  sandstone,  and  to  be  covert 
by  the  yellow  aandrtotta  •wlaA  lopporti  tlia  moontrin  finMttooe. 
Vieifid  on  a  gnat  aede,  they  condit  of  am3^;daloMt  oontaining  ir* 
regular  masses  of  porphyry,  clay-stone,  clink-stone,  oompact  felspar, 
green-stone,  and  trap  ti^ff :  they  also  contnin  thin  layers  of  .«Iate- 
clay  aud  grey  sandstone.  The  whole  of  the  igneous  rocks  are  de- 
cidedly stratiiieci ;  and  though  the  beds  arc  thick  and  variously  bent, 
they  have,  in  general,  tlie  same  dip  as  the  superior  and  inferior  sedi* 
mcntivy  fioniatieaa.  Tha  mat^^nla  of  wbkli  they  are  oompoaad. 
Dr.  FtaaoBfig  oemBaifaa  we^  spread  out  under  vater,  partly  as  km 
and  partly  as  ashes ;  and  that  semal  of  the  peooliantieB  of  foeky 
structure  havr  hoen  produced  by  cor]ni«r'i!nr  nr-tion. 

Two  vert u  ill  greenstone  veins  traver^^t  this  ui'onp  hi  rm  easterly 
direction.  One  of  them  may  be  traced  along  the  norlii  side  of  the 
Ochils  firom  the  neighbourhood  of  Newburgli  by  Norman'^  Law  to 
Lntiunt,  n  diitanee  of  neaily  six  miles  t  the  other,  obaemUe  at 
Alva  and  Doilard,  on  ihs  soalih  aide  of  the  Och3s»  nay  be  traoad 
aeariy  Ibrty  milea  liy  Monjneal  to  Hilton  Bridge,  norUi  of  Oupar« 
Several  cross  veins  of  greenstone  and  felspar  likewise  occur. 

The  trap  rocks  of  the  second  epoch  fcjnn  the  southern  mMii^iu  of 
Stantheden,  and  may  be  considered  as  constituting  a  ndge  panJlel 
with  the  Ociiila,  from  near  St.  Andrews  to  Stirling ;  but  several 
brttdiea  or  patches  of  the  same  age  have  been  observed  m  tha 
ooontisa  on  the  aontfacf  the  Porlli.  These  tiapa  eoa^  almost  cx« 
dnnvely  of  greenstone,  whieh  in  a  hfw  inslnnees  is  earthy  and 
amygdaloldid.  They  cover,  in  many  places,  the  lower  beds  of  the 
coal-measures ;  on  the  East  Lomond  they  are  intermixed  with  the 
mountain  limestone  ;  and  at  Wemyss  Hall  Hill,  south  of  Cupar,  they 
overlap  the  limciitoue,  and  are  in  contact  wiLii  liie  yellow  sandstone. 
.  ThoM  two  groups  of  trap  foelts,  the  anthor  is  of  oiiiiiion,  were 
prodneed  while  the  eseoemted  strata  «f  old  red  sandstone  and  oodU 
measures  were  horizontal ;  and  that  they  have  undergone,  equally 
witli  the  sedimentar)'  formations,  the  movements  which  gave  the 
strata  of  the  Ochils  and  the  ridge  south  r  f  Strathcdcn  the  southerly 
dip.  lie  is  ali^o  of  opinion,  that  tin*  -  istoue  of  the  second  ^oup 
may  have  luiiaished  materials  for  the  great  veins,  which  traverse  the 
older  one* 

The  tnupa  of  the  lidnlfpodiooeiir  efai^  along  the  shores  of  Iha 
Fosth,  sndinthe  Mgber  lori  ujenmigs.  lleyeoMial  of  basalt  vMl 
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divine,  amygdaloid,  gieenrtone^muilGe,  and  trap  toff ;  and  tbef  fra- 

qpundj  contain  fragments  of  limestone,  flinty  slate,  slate-clay,  bitu- 

minon?  shale,  sandstone,  and  coal.  They  appear  to  have  been  pro- 
duced while  the  associated  sedimentary  strata  were  tiorizontaJ,  and 
to  have  imdexgone  with  them  the  same  disturbing  movements*. 

An  aoootmt  of  Footsteps  of  tlia  Chintiieriiimt*  and  other  unknown 

animals  lately  discoverad  in  the  qnaniea  of  StoretonUOl* in  the  pen- 
insula of  Wirrall,  between  the  Mersey  and  the  Dee.  communicated 
by  the  Natural  Hi?torv  Society  of  laverponl,  rmtl  illuatnted  with 
drawings  by  John  Cunninixliaiu,  Esq.,  was  linn  nud. 

In  the  early  part  of  last  June,  there  were  discovered  in  the  Store- 
ton  quarries,  on  the  under  surface  of  several  large  slabs  of  sandstone, 
highly  rdiered  easta  of  what  tiie  wofkmen  believed  to  luemhem  human 
hvids;  and  the  circumstance  baring  been  made  hnown  to  the  Na- 
tmal  Uiatoiy  Sooiety  of  livexpool,  a  committee  waa  appointed,  who 
drew  U]>  the  report  communicated  to  this  Society. 

The  peninsula  of  Wirrall  con^ipt«i  of  new  red  8and>toiK  ;  and  to- 
uarUs  the  northern  extremity,  tlie  formation  may  be  separated  into 
three  principal  divisions.  The  lowest  is  composed  of  beds,  slightly 
indined  tonraida  th^  eaat^of  tod  or  variegated  aandrtone^oocariimly 
abounding  with  pebMea  partly  derived  from  the  ooal»meaaiitea;  and 
in  the  boMom  alanta  either  angular  or  little  water*wom.  S^ona  of 
marl  are  very  mre  in  this  division,  the  argillaceous  matter  being  con- 
fined to  nodules  or  concretiona  of  clay  of  the  same  colour  as  the 
aandstone. 

The  middle  division  consists  of  wliiteor  yellow  sandstone,  in  some 
placea  argiMaeeoiiB,  and  frequently  containing  immd  ooncrationa  of 
clay»  and  pchUea.  ^  The  atiata  are  aqparafeed  by  aeama  of  white  or 
mottled  day,  occadonally  almoat  impeioeptible,  bnt  aometunea  ao» 
vera!  inches  thick. 

The  upprrmost  division  is  formed  of  red  or  variegate(!  ■^nnrlstone, 
iiH  lu.  iiii;  also  iiodnloH  of  clay oud pcbbles of  quartz;  and  it  abounds 
witii  strata  of  red  mari. 

IlieStoielonqttaiilea  m  idtoated  in  the  middkdiviBon;  and  the 
eaata  wliidi  have  hitherto  been  noticed,  oceoned  on  the  under  anr- 

face  of  three  beds  of  sandstone,  about  two  £set  tiiicic  each.  The 

strata  incline  8°  to  the  north-east,  but  they  are  traversed  by  several 
(aultt*  wiuch  range  in  the  strike  of  the  beds.  The  authors  of  the  re- 

*  For  further  particulars*  see  Mackenzie  on  the  Ochils*  Mem.  W  era. 
See.,  vol.  iL  p.  l ;  FlemUig  on  Sealea  In  the  Old  Red  Saadttone  of  flft- 
aUr^  £diab.  Journ.  Nat.  and  Geograph.  Science,  Feb.  1831;  and  on 
the  Mineralogy  of  tlie  Neighbourhood  of  St.  Andrews*  Mem.  Warn.  Soc., 
vol.  ii.  p.  145;  also  Nciil's  JJaubuisBon,  p.  215. 

t  This  name  was  first  applied  provisionally  by  Professor  Kaup,  to  si- 
mihur  easts  discovered,  towards  me  end  of  1834,  in  the  sandstone  quarries 
at  ITps^rbcrg,  near  Hildburghauscn.  See  Dr.  F.  R-  L.  Sicklcr's  Letter  to 
Blumenbach,  1834;  also.  Die  Plastik  der  Urwrlt  im  Werrathale  hci 
Hildburghausen,  with  plates  by  C  ivepicr,  and  on  introduction  by  Dr. 

Siddar,  Ut  part»  latfi;  and Dt. finaUand'a BndcawatMrTMiaa^  1880* 
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port  are  of  opimon,  that  each  of  the  thin  seams  of  day  in  which  the 
aandstone  casts  were  moulded,  formed  successively  a  dry  surface* 

over  wliich  the  Chirotherhim  and  other  animals  walker!,  lea^^ns:  im- 
pressions of  their  footj^teps  j  and  that  each  layer  was  suhmerg:ed  by 
a  depression  of  the  surface.  The  lowest  seam  of  clay  wa«  =0  tliin, 
that  the  marks  peuetratcd  into  the  subjacent  sandstone,  l  lic  fol- 
lowing account  is  then  given  of  a  hind  foot  and  a  fore  foot,  selected 
fiom  slahs  in  the  Museum  of  the  Royal  Institution.  liverpooL 

Hind  Foot^  eonsiBting  of  five  digits;  one  of  which,  from  its  resem- 
hhince  to  a  human  thomb,  has  been  generally  distinguished  by  that 
designatiou. 


Total  length  from  the  root  of  the  thumb  to  the  point  of  the 

oond  toe.  •   9 

Extreme  breadth  from  the  point  of  the  thumb  to  the  point  of 

the  fourth  toe   6 

Breadth  across  the  toes  •  ..,..•«.  ,  5 

Rronflth  across  the  palm    3 

Leugtk  of  the  curved  iiue  extending  ii  um  the  root  of  the  thumb 

to  its  pdnt   &  ' 

Breadth  of  the  ben  of  the  dmmb   li 

Relief  of  the  ball  of  the  thumb  from  the  surface  of  the  slab. . . 

Length  of  the  first  toe  from  the  root  to  the  point   5- 

Length  of  the  second  ditto   •  »   fr> 

Length  of  the  tliird  ditto   4 

Length  of  the  fourth  ditto   2^ 

Amsge  breadth  of  the  first  three  toes   1 

Aferage  breadtli  of  the  fourth  toe  rather  less  liisn   1 

Kdief  of  tiie  second  toe»  which  presents  the  greatest  pRMni« 

nence     ^ 

One  hind  foot  has  been  observed  which  measured  12  indies  in  its 
greatest  length. 

Judging  from  the  appearance  of  the  easts,  the  sole  of  the  foot 
must  have  been  amply  supidied  with  musdes,  llie  casta  ci  the  ball 
of  the  thumb  and  the  phalanges  of  the  fingers  being  prominent. 

Hie  duplt»  which  has  been  called  a  thumb,  is  of  a  tapering  shape* 
and  is  bent  backwards  near  the  extremity,  where  it  ends  in  a  point. 
It  is  extremely  smooth,  and  tlicrc  is  no  jsati^fartory  evidence  of  cither 
a  nail  or  a  claw.  The  toes  are  thick  and  -ti(iiju%  and  had  probably 
three  phaiauges  each,  and  at  the  terminatious  are  traces  of  stou^ 
conical  nails  or  daws.  The  sole  of  the  foot  is  supposed  to  have 
been  covered  by  a  slightly  rugose  skin,  the  folds  of  wnidi  are  sCatsd 
to  be  distinctly  visible  in  the  casts  of  the  toes. 

Fen  Foot.  Perfect  impressions  of  the  fore  feet  are  extremely 
rare,  owin^i;  cither  to  the  animal  having'  nscd  those  feet  lightly,  or 
to  the  iiiipiessions  having  been  obliterated  by  tlie  tread  of  the  hind 
feet.  The  best  preserved  cast  exhibits  a  thumb  and  three  toes, 
being  deficient  of  the  fourth.  The  dimensions,  which  are  generally 
half  those  of  the  hind  foot,  aie  as  fqiUofwa : 
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Length  from  tibe  root  of  tiift  tlmiiib  to  the  point  of  the  eeocmd 

toe   4| 

Total  breadth  not  aioeitained  in  conaeqnence  of  the  tthwpoe  of 

the  fourth  toe. 

Breadth  of  the  palm   IJ  - 

Xiength  of  the  thumb   2} 

Breadtbof  the  boll  of  the  thumb   I 

Length  of  the  fint  toe  •   2 

Length  of  the  second  toe  •   34 

Length  of  the  third  toe.   ,  3{ 

Greatest  brejuHh  of  the  toes   A 


Hic  thumb  slightly  bent  back«  and  pointed,  and  the  toes  were 
armed  wiiii  uaih>. 

Tnoee  of  one  ammal  haTO  been  obeerved  in  a  contannone  line 
on  a  dab  ten  yards  long.  The  length  of  the  «t^  Taiiee  a  littlot 

bnt  in  general,  the  distance  between  the  point  of  the  second  toe 
of  one  hind  foot  ;ind  the  polut  of  the  same  toe  in  the  hind  foot 
immediately  in  advance,  is  between  21  and  22  inches.  Each  fore 
foot  is  placed  directly  in  front  of  the  hind,  and  the  thumbs  of  both 
extremities  are  always  towards  the  medial  line  of  the  walk,  of  the 
animal.  Some  fiiither  obeemtiooB  are  given  bj  the  aidhoni  irith 
vespect  to  the  prognerion  of  the  animelt  on  the  anppodtion  thai  the 
digit  conjectured  to  be  a  thumb,  was  really  the  first.  OonoeiTing 
such  to  be  the  case,  they  state,  tliat  tlie  animal  must  liarc  crossed 
its  feet  three  inches  in  walking,  for  the  right  fore  and  hind  feet  are 
placed  1^  inch  on  the  left  side  of  the  medial  line,  and  the  left  fore 
and  hind  feet  14  inch  on  the  right  side  of  the  same  line. 

The  casts  of  the  Chirothcrinm«  althongh  the  most  iemaik«- 
aUe^  aie  by  no  means  the  most  nomeronsi  which  exist  on  the 
StoTeton  landstones.  Many  laige  slabs  are  crowded  with  casts  in 
rilicvo,  some  of  which  are  supposed  to  have  been  derived  from  the 
feet  of  saurian  reptiles,  and  oth  :  rs  fnmi  tho)^'.:  of  tortoises.  Occa- 
sionally the  webs  between  the  tocs  can  he  distinctly  traced.  **  It  is 
impob^ible/'  say  tlie  authors  of  the  report,  "  to  look  at  these  slabs 
and  not  oo^lclude,  that  the  day  beds  on  which  they  lested^  mnst  have 
been  trayeiaed  by  mnltitodea  of  animals,  and  in  emy  wiety  of  di- 
rectum.'* 

A  note  by  Mr.  James  Yates  was  then  read,  giving  a  brief  account 
of  sketobcs  of  four  differently  characterized  footsteps,  traced  from 
casts  jjrocured  at  Htoreton,  each  of  which  is  distinct  both  from  the 
casts  of  the  Chirotherium  and  tlie  web-footed  animal  mentioned  in 
the  preceding  report. 

A  paper  was  afterwsida  nad  "  On  two  Casts  In  Sandstone  of  the 
impressions  of  the  Hind  Foot  of  a  gigantic  Chirotherium,  from  the 
New  Red  Sandstone  of  Cheshire/'  by  Sir  Fbihp  Grey  £geiton» 
Bart.,  M.P  .  F.G.S. 

These  specinutiis  first  came  under  the  notice  of  Colonel  Egcrton 
about  1824,  and  they  were  placed  in  the  author's  cabinet  in  1836 ; 
but  it  was  not  until  the  recent  discoyery  of  the  Chirotherium  at 
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Statetaa,  that  tiiair  true  nalm  nipeeted.  The  exact  locality, 
atiihiidilheipeoiiiiinswcEediaeovmd,  janotkno  hatitii]iro- 
haUe^  that  they  weie  otoined  from  the  iieii|^boiiriio(H!  Colonel 
Bgerton*s  residence,  near  Tarporley,  and  from  one  of  the  beds  of 
sandstone,  which  Hltornate  with  the  red  and  green  macla  in  theuppor 
part  of  the  new  red  system  in  that  purt  of  Cheihire. 

The  casts,  which  consist  of  a  rather  soft  and  coarse  sandstone, 
were  evidently  formed  in  the  impres^ons  of  two  hind  feet ;  and 
though  they  have  sufiered  from  exposuie  to  the  weather  for  twelve 
years,  yet  they  are  sufficienlly  perfect  to  have  eaaUed  Sir  IMip 
Egerton  to  take  the  measorements  of  the  different  parte,  and  draw 
lip  the  accompanying  comparative  table.  It  is  necessary  to  state, 
that  thongh  he  preserves  the  use  of  the  term  thumb  for  the  conve- 
nience of  cumparLson  with  previous  descriptions,  yet  he  is  of  opinion 
that  the  manual  digit  which  has  been  so  designated,  is  not  the  re- 
preaentetKve  of  the  utb*  hut  of  the  fimt  toe. 

Larrt>  Chi- 

HeiriMfff       Storeton  rotfierium 
SanHlMlif  llMllMIIIMMIIIi*  Chlroihe.        Chirothc.      from  ii oar 

rium.  riiuii.  Tarporlcy. 

Lengtli  from  Am  hed  to  the  pobt  oftiiel^c        q  .rn 

2rultoc....  /    7    8    ..    8    7    ..   lu  0 

Length  from  the  heel  to  the  point  of  the  1  3   4         4  3  SO 

thumb  J  '* 

Wthfromtheheeltotheaiifl.httwe«i|  4   8        5  6       10  0 

the  let  and  2nd  toes  J 

 2nd  and  ard  toes  4    4    ..    5  8  ..   11  0 

 3rd  and  4th  toes  4   0..    5  3  ..  11  0 

Grcetost  breadth  aeroM  the  insertions  ef  I  .  „         ^  _ 

the  inv^  J 

Breadth  from  the  point  01  the  thumb  to")*-  .  ^  .  _ 

4thtoe  /    «   «  "  «  0         9  0 

Bnedth  ftam  the  thumb  to  point  of  4th  too    6  8  ..  6  0  .*  10  6 

Breadth  across  the  sole  below  t]iL>  thumb  . .    3    6  ..  3  0  >•    0  0 

Breadth  from  1st  toe-point  to  4th  top-p'^mt     4    fi  ..  4  6  ..     9  0 

From  these  measurements  it  api)ears,  tliatconsidera])le  differences 
exist  in  the  three  i^pecimens  of  Chirothcriimi.  Upon  com]>arin!;  the 
iuut£tep  from  llessberg  with  that  from  Storeton,  it  will  be  luuuu,  that 
the  fanner  is  thicker  and  loore  duinsythao  tlie  latteri  that  the  sole ' 
is  shMter  and  hioeder,  and  the  toes  wider  and  longw.  The  moet 
important  discrepancy,  however,  is  in  the  position  of  the  thmnh* 
\vhicli  is  placed  much  nearer  the  heel  in  the  IIcsi-1)erp^  specimens 
than  in  those  from  Storeton.  The  cast  from  near  Tari>orley  re- 
sembles the  latter  more  than  the  former ;  it  nevertheless  differs  con- 
siderably in  the  proportion  of  the  breadth  to  the  length  of  the  sule, 
idiich  is  greater;  and  in  the  proportions  of  the  length  the  toes  to  the 
lensrUi  of  the  sole,  which  is  less  than  in  the  Storeton  specimens.  It 
is  uso  distlngaished  hy  the  greater  divergence  of  the  toes  from  each 
other.  Prom  these  differences  and  the  gigantic  «ize  of  the  Tarporley 
specimen,  the  author  conceives  that  the  animal  which  made  the  im- 
pression was  a  distinct  species ;  and  he  proposes  for  it,  in  comy)li- 
ance  with  the  adage  ejs  Ifercufan,  the  name  of  Chu  oi/urium 
HereaUi. 
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CAMBRIDGE  PHILOSOPHICAL  SOCIXTT. 

Nor.  6.— The  vamnsmxj  meeting  of  thb  society  was  held  on 
Monday  evening  kit,  tiie  Rev.  Dr.  (mham,  the  President,  being  in 
the  chair.  The  Treasurer's  report  was  read,  and  the  andit  conlinDed; 

and  the  foUmvirTcr  nffirpr^  were  elected  for  the  ensiling  year  t 
Dr.  CTraham,  President,  (re-elected.) 
Mr.  Hopkins  (re-elected),  "1 
Dr.  Clarke,  >  Vice-  Presidents. 

Prof.  Crnnmingf  J 
Prof.  Peaoock,  TVeasover. 
Prof.  Hensbw, 


prof.  "Wliewell, 
Prof.  Willis, 

Rev.  J.  Power,  1  ,  Dr.  Bond, 
Prof.  Miller,  .  ^      Dr.  Paget, 

Ptof.aialliB»  >^  §  Mr.Stokea. 


Prof.  Sedgwick,     J  Mr.  Gamons, 


Rev.  J.  W.  Bamea^  ]    o  Eamahaw, 


§ 


Nov.  12. — Mr.  Hopkins,  one  of  the  Vicc-President^i,  in  the  chair. 
Professor  Whcwell  made  a  oommunication  **  respecting  certain  kinds 
of  Architecture." 

Nov.  26. — Dr.  Graliam,  the  President,  in  tiie  chair.  A  paper  was 
readby  Mr.D.T*  Gregory,  of  TOnity  College, OntlieLogariaima 
gI  Negative  Quantitiea"  s  and  a  commamcatiim  'waa  made  by  IVo* 
liBaaor  Henslow  on  the  formation  of  mineral  Tema*  as  lUnatnated  hy 
a  specimen  of"  brown  clay"  from  Suffolk. 

Dec.  10. — Dr.  Graham,  the  President,  in  the  chair.  A  communi- 
cation, by  Mr.  Holditch,  of  Gains  College,  was  laid  before  the  So- 
ciety, "  On  roiimg  curves.'*  PtoDessor  Willis,  who  stated  the  re- 
aoltaatiHiidillr.Holffitdihad  anifod.  SDnatated  tiieiafegeet  hy 
modda  of  revolTing  ^vheda  of  variooi  forma,  iroilang  m  each  otber 
by  rolling  contact.  These  forma  may  condit  of  one,  two,  three, 
four,  or  more  lobes :  the  form  which  consists  of  one  lobe,  may  be 
an  ellipse  turning  about  its  focus.  A  note  on  the  Florn  of  Madeira, 
by  Mr,  Lowe,  in  addition  to  his  Memoir,  publi-hcd  in  Ihr  last  Part 
of  the  Society,  was  read;  also  the  beginning  ut  a  paper  by  Mr. 
Rothman,  '*  On  tiie  eUmate  of  Italy*"  Fnt  Henslow  also  gave  an 
aeooimt  of  tiie  atroctnre  of  waapa'  neata. 


XXVI.  Jtttdl^enee  and  Mkcdianeam  Jrtidei. 

EQUIVALENT  OF  CARBON  AND  COMFOSITION  OF  NAPHTRALIM, 

MM.  Theard,  Robiquet,  and  Dumas,  in  reporting  upon  the  me- 
moir of  MM.  Pelletier  and  Walter,  having  occasion  to  allude  to 
the  composition  of  naphthalin,  state  tliat  one  of  them  i^omv  years  since 
analysed  a  very  pure  specimen  of  tliis  substance,  and  lound  that 
0*400  of  it  yielded  1370  of  caihonic  add  and  0*222  of  water;  this 

'^P'***^**^  Carbon   94  7G 

Hydrogen   6*  16 

100*98 
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Tliete  nomben,  it  Is  obMnred,  tfaonii^  wj  nearly  approaching  thoie 
vtikh  give  tiie  foimuiA  H^^  gomUy  admitted,  show  an  nnnsiial 
exoeM  of  caAon;  this  cnciinifltance  was  notified  to  M.  Laurent,  who 

was  long  occupied  with  naphthnlin  in  theoretic  consideratioM,  and 
it  is  to  be  regretted  that  it  did  not  receive  his  attention. 

The  recent  analysis  of  naphthalin  by  liebig  also  exhibits  the  same 
excess  of  carbon. 

Cmrbon    94*3          94*8   ...  94*6 

Hydrogen    6-3  6*1  ....  6*1 


100-5         100-3  100-7 
Tlio  nnalysis  of  naphthalin  is  then  clfcidedly  different  from  that  of 
the  tormuia  attributed  to  it.    Ai.  iJuiiias  therefore  oonsidered  it 
necessary  to  undertake  some  experiments  on  the  naphtkaUu  of  resin, 
in  Older  to  oompaze  itwitii  lhat  of  coal. 
Five  experimenta  upao.  iSaa  naphdialin  from  the  leain  oil  gare  t 
I.          II.         III.  IV.  V. 

Carbon..  94-2....  94-2....  04  27  ...  94-9  ...  94  9 
Hydrogen  6*3          6*3          6*26....    6*2....  6*1 

100-5      100-5        100-53       lOO'l  100* 
M.  Dumas  then  again  analysed  ooal  iifmhtiia»  and  the  results  were 

1.  II.  lU. 

Carbon        94*66. . . .  94*2. . . .  94*56 

Hydiogen..   6*50....    6*8....  6*20 


101-05  100-5  lOU-75 
In  some  of  these  analyses  the  quantity  of  carbon  only  was  deter- 
mined,  which  introduced  emm  into  the  hydrogen,  that  are  usually 
svoided.  As  the  hydrogeu'waa  nercr  leas  than  6*2,  it  may  be  quea* 
tioned  whether  the  formula  for  niphthMin  oogfat  not  to  berepltoed 
hy  that  by  liebig,  which  is, 

C*o    1528-7    ...  94-23 

H'*   93-6  ....  5-77 


1622-3  100- 
On  the  other  hand,  it  may  be  readily  perceived*  that  a  alight  enor 
in  the  atomic  ireiglit  of  carbon  would  be  sofficient  to  explain  die 

discrepancies  between  calculation  and  direct  analysis ;  an  example 
will  immediately  show  thi.s  :  0*387  of  naphthalin  ^ve  1-318  of  car- 
bonic acid  and  0*220  of  water,  which  according  to  th(  atomic  weieht 
attributed  to  carbon,  would  give  94*2  per  cent,  of  carbon  m  naph- 
thalin. 

But  on  the  supposition  that  the  atomic  freight  of  carbon  should 
be  reduced  to  38  instead  of  38'6,[»,e.  6:08  hydiogenwl.]  this  ana* 
lysis  would  be  represented  as  foUowe  s 

Carbon   93*8 

Uydiqgen   6*2 

100* 
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  1520  0  93-8 

  100*0.*..  6-3 
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M.  Dumas  obi^ervc^,  tiiat  accordmg  to  this  hypothe&is,  the  old 
formnla  for  mptlithalin  irili  remain  conact,  dia  ataaMe  weight  of 
carbon,  infonad  froon  dia  denrity  of  earboiitc  addand  timtof  oxygen 
gas,  would  howerer  be  UMNmact. 

It  wiU  be  remembered  by  chemUta,  that  some  years  since  Ber- 
lelius  represented  the  atomic  weig^ht  of  carbon  by  75'3d,  wliir  li, 
from  the  results  ohtJiined  in  the  analyse*  o(  orfranic  substanccj?,  he 
raised  to  7G'52.  More  lately  a  fresh  luudihcuuuu  ims  brought  it  to 
76*44,  which  is  the  number  adopted  by  many  ehamiate.  U  it  im* 
poadUa*  obaariwMLIXmMa»aoeoirdiBgtotfaaaDaIyBiaof  aqilitfaal^ 
tiiat  tliiB  last  atomic  wei^t  can  be  correct,  unless  it  be  supposed 
that  an  error  which  much  exceeds  all  probability  can  be  attributed  to 
hydrogen,  hence  it  would  be  equal  to  about  one-sixth  of  its  weight; 
added  to  this,  every  thing  indicates  that  tlierc  is  no  error  in  the 
atomic  weight  of  hydrogen.  It  follows,  therefore,  that  the  atomic 
tid^  of  eaite mat  ba iaaoonala;  Ibr  100  of  naphthalin always 
give  6'2  of  hydfosen,  and  94%  or  at  least  94*3  of  carbon,  wbidi 
makes  an  exosaa  of         and  even  of  fUff' 

From  these  results  will  be  seen  the  necessity  of  reducing  the  ato- 
mic weight  of  carbon  to  76*0,  or  even  75-9,  which  last  appears  to  be 
the  most  probable. — Jovmnl  dc  Pfutrmaciet  vol.  xxiv.  j).  393. 

[It  will  be  observed  that  hydrogen  s=l,  the  atomic  weight  of 
aarixm  will  ba  6'07,  wlddi  comes  very  near  to  the  number  hypothe- 
tiaaUy  adopted  by  Sr.  ftovt,  and  admitted  by  Dr.  I1iomaon»  Dr. 
Henry*  Mr.  firande*  and  moat  Bnglisli  e]iamiati«-*B«  PJ 


COMPOSITION  OF  WAX. 
It  having  been  supposed  that  wax  contained  marganc  acid  and 
peculiar  compounds  which  were  termed  cerain  and  ccrin,  M.  Hess 
has  undertaken  a  firesh  examination  of  tliis  substaiice  \  he  commenced 
by  treating  yellow  wax  with  cold  ssther*  wUdh  decdorisea  it  in 
great  part,  and  divides  it  into  very  delicate  small  scales ;  these  were 
pot  in  a  ffiter  and  suffered  to  drain,  and  tile  ookmred  solution  liaving 
run  through,  a  fresh  quantity  of  a^tlicr  was  nr^r^efl.  The  wax  which 
remained  undissolved  by  this  second  operation  was  separated,  and 
twice  melted  with  water;  it  was  then  white,  hard,  brittle,  and 
melted  al  abuul  150  '  Fahr.    Two  analyses  gave. 

Hydrogen.  • .  13*98 

Carbon  80*79  80*8I» 

Oxygen.  . . .  0*00  A«94 


100-  100- 

The  pnTttDii  (  f  wax  cil— olvt  d  hy  the  first  quantity  of  rcther  was 
separated  iruiu.  it  by  diibUHaliun  with  water.    1  lu£,  the  luuic  buluble 
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portion  of  the  wax,  was  yellow,  had  a  strouL;  smell  of  fresh  wax,  which 
it  resembled  in  every  reject,  and  melted  at  nearly  the  same  tempo* 
Ittme.  It  was  tr^ited  yfiik  a  very  small  quantity  of  aether,  to 
nmove  ft  portum  of  ils  colowing  mttter,  «iid  ftftcnriidi  fmmA  and 
amdyied.  It  yielded, 

Hydrogoi. 13*16 

Carbon  80'57 

Oxyeren.  .  .  .   6  27  100* 

M.  Hess  infers  that  frooi  the  similarity  of  these  results  that  tiie 
first  portion  dissolved  by  the  aether  is  i(kntical  with  the  second 
poftumt  voA  mMqanflj  tliatirax  it  aimifenA  tobttanoe  eontuning 
BoChcr  margario  tiad,  oerin,  nor  o&nm. 

It  may  bo  supposed  that  this  conclusion  is  applicable  only  to 
Russian  wax ;  but  if  we  consider  that  M,  de  SausMurf^  obtained  a 
similar  result  with  bees- wax;  thnt  M.  Boussaingault  obtained  from 
the  wax  of  the  Csroxyhn  andicoia,  cdter  separ^iug  the  resin* 

Hydrogen,  .  .  131  13-3 
Carbon. . « . .  81*8  81*6 
Oiyg«a.  •  • .  6*9  5*1 

1000  100- 

no  doubt  can  exist  as  to  the  identity  of  wax  obtained  in  different 

places. 

M.  Oppermauu  has  analysed  two  otiitr  kinda  of  wax}  Japan 

nftKyulded, 

Hydiogea. . .  19-07 
Caibon  70*97 

Oxygen.  .  .  .  16-96  100' 

If  it  be  admitted  that  the  amount  of  hydrogen  in  this  analysis  is 
incorrect  to  the  same*  extent  iis  tliat  in  bees- wax.  which  is  a  very 
likely  circumblaucu,  ariiiinK  from  the  errors  of  manipulation,  the 

hydrogen  and  the  earbon  wul  be  found  to  be  in  the  same  proporlione 
Inbo£;  fbrO:  H*s70*9 :  11*57.  Intfakwix,  100  parts  of  car- 
bnrettod  hydrogen  are  comluned  iritii  20*4  of  oxygen,  whidi  is 

lather  more  than  3  A  times  that  in  bees -wax. 
To  Brazilian  wax  M.  Oppermanu  assigns  as  the  composition^ 

Hydrogen.  .  .  12*03 

Carbon  72*77 

Oxygen.  , . .  15*80— 100* 
ipliidi  agieea  exaelily  with  thk  mode  of  regarding  the  sobjeetB,  iinee 
C:  H«= 72-87  :  H  Sf)6,  which  diflFers  from  the  number  stated 
within  the  limits  of  faults  of  manipulation ;  100  parts  of  carburet  of 
hydrogen  are  found  combined  with  17'7  of  oxygen,  which  is  almost 
identical  with  the  result  obtained  by  M.  Hess  by  treatment  with 
nitric  acid. 

An  tbe  dwracten  of  lUa  nibitMnoeiiyeliM.  Oppemiami  e«%iia 
totius  labetanceareeottfimiedbyM.HesB;  it  qipeua  theiefofe  to 
him  very  probable  that  in  these  cases  the  sameYMlical  occurs  in  two 
different  degrees  of  oxidizement,  and  M.  Hess  remarks  that  it  would 
liienfore  be  oKtnBieljr  iatamting  to  afii^iiie  poiitiTe  information 
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respecting  the  vegetables. which  produce  the  Japanese  and  Brazilian 
wax,  and  as  to  the  mode  in  n^uoh  they  ere  extracted ;  it  may  per« 
haps  be  found  whether  this  oxidizonent  depends  an  the  nature  of 
the  plant,  or  merely  un  that  of  the  organ  which  pfodacee  the  Wtt»  or 
on  tae  time  of  collecting  it. — L'Jtutiiut,  No.  359. 


AMILEN.     OIL  OF  POTATOES. 

M.  Augiiste  Cahour?  on  considering  the  numbers  il  i  ivod  from  the 
composition  and  deubity  of  tlie  vapour  of  this  oil,  was  induced  to 
brieve  that  it  is  a  tnie  alcohol,  isomorphons  [komerie  ?]  with  com.- 
mon  alcohol,  pyroxHie  spirit  and  etiial :  he  therefiirs  undertook  a 
series  of  experiments  to  verify  tiheiO  hypotheses  ;  and  he  conceives 
that  the  oil  of  potatoc^^,  and  tlic  componnds  derived  from  it,  contain 
a  radical  C'^  11^'  *,  wliieli  may  be  readily  separated,  and  to  which  he 
g[iveb  tliC  name  of  Amilen. 

When  oil  ot  potatoes  is  repeatedly  dUuiied  witii  anhydrous  phos- 
phoric acid,  a  ooloniless,  oily,  very  limpid  liquid  is  obtained,  which 
boils  at  about  320^  Fahr. ;  this  is  shown  by  analysis  to  be  a  true 
carburetted  hydrogen,  uf  the  same  composition  as  defiant  gas  and 
methylen,  and  differing  from  them  only  in  the  state  of  condensaticm  1 
of  its  elements.  The  numbers  deduced  from  analyH?,  and  the  dc- 
terniination  of  the  density  of  its  vapour,  give  C**^  H^"  as  it."  natural 
formula,  which  represent  four  volumes  of  vapour.  It  therefore  pre- 
sentB  an  aaomabr  which  does  not  attend  either  olefiant  gas  or  me- 
thylen ;  and  whilst  in  the  alcoholB  which  correspond  to  these  car- 
biurets,  four  volumes  of  Taponr  are  formed  of  four  volumes  of  vapour 
of  carburetted  hydrogen,  and  four  volumes  of  vapour  of  water,  this  * 
new  alcohol  contains  only  two  volume «  of  vapour  of  carburetted  hy- 
drogen and  four  volumes  of  the  vapour  of  water. — L'JnstUut, 
No.  260.   

ACTION  OF  CHLOTHDE  OF  ZINC  UPON  ALCOHOL.  I 
M.  Dumas  has  read  a  report  resprrtinn  the  memoir  of  M.  Masson 
on  the  al)ove  subject,  llie  author  diss^ulves  chloride  of  zinc  in 
alcohol,  and  subjects  the  mixture  to  distillation,  receiving  the  producLs 
in  different  portions.  When  the  liquor  boils,  it  yields  at  first  alcohol ; 
bat  when  the  point  of  ebullition  is  a  litUe  raised,  and  reaches  abont 
384^,  it  yields  sulphuric  m^dnear.  Thus  the  chloride  of  sdnc  acts 
upon  alcohol,  exactly  like  concentrjitcd  .sulphuric  acid,  and  these  two 
g-uhijtunces  uccasion  tlie  j-roduction  of  a-thcr  j)recisely  at  the  same 
temperature.  On  couiniuing  the  process,  an  oil  appears  which  per- 
fectly recalls  the  characters  of  thai  known  by  the  name  of  sweet  oil 
i^wme.  It  forms  at  abont  ZW  Fahr., that  is  to  say,  very  nearly  under 
Sie  same  circumstances  which  occasion  its  formation  when  pr^Mured 
from  sulphuric  add  and  alcohol.  It  is  further  observable  that  the 
£ther  formed  i?  accompanied  with  a  certain  quantity  of  water,  and 
the  oil  whicli  distils  with  a  con^idprnhle  quantity.  These  ph^pno- 
nicHH  nl'-o  attend  the  reaction  oi  rnlj-l  uric  acid  uj)on  nlrohul ;  and  * 
M.  Aiu:iaou  has  further  ascertainul  iliat  no  hydrochlonc  acid  if 

*         *  The  ori£;iaal  symbols  are  preamed  unsltored. 
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formed.  It  is  then  proved,  by  these  experiments,  that  chloride  of 
zinc  acts  like  sulphuric  acid  itself ;  in  fact  the  analogy  between  these 
substanceB  '\&  so  perfect,  that  M.  Massou  hm  been  recommended  to 
examine  whether  some  product  analogous  to  sulphovinic  acid  i&  not 
also  fiomod. 

Tlie  oil  obteuocdby  M.  Maaaon  waa  foutid  by  him  to  ooDtain  tM  o 
diffieceoft  products,  which  were  separated  liy  distillation.  One  of 
them,  and  the  mostTolatilc,  is  the  most  hydropn?rettr<l  liquid  carburet 
known  ;  it  contains  more  hydrogen  than  oletiarit  prus,  and  is  rcj)re- 
sented  by  C»  H^* ;  it  boils  at  about  85°  to  105-  i  aiir.  The  other, 
which  is  less  volatile,  contains  less  hydrogen  than  olefiant  gas,  and 
k  repiesaiited  by  C*  H7,  and  boila  at  about  573^  Fahr. 

These  results,  combined  with  those  by  whieh  M.  Regnaolt  has 
shown  that  the  sweet  oil  of  wine  absorbs  mLffgNX,  peifecSy  explain 
v.-liv  Fome  c1i(mi<ts  have  obtained  in  their  anaJy?!?  more  carbon  than 
ulehuut  gas  cuntainR  ;  and  why  otheri>,  on  thecontraiy,  have  obtained 
the  same  composition  as  olehant  gas  itself. 

The  facts  thus  stated  would  have  appeared  suihcient  to  show  Uiat 
the  laboQia  of  M.  Masaon  were  of  sach  a  natore  as  to  close  the  dia* 
cnssions  relating  to  the  sweet  oil  of  wine.  But  a  Gferman  eheml8t» 
M.  Marchand,  haa  lately  published  some  analyses  of  heavy  oil  of  wine* 
light  oil  of  wine,  and  the  crystals  whlcli  It  yields.  His  results  agree 
perfectly  with  those  of  M.  iSerulIaB,  and  consequently  di£er  ^om 
those  of  M.  Masson. 

On  considering  Uie  circumstance  that  some  chemists  have  ope- 
rated on  the  oQ  obtained  by  sulpbozic  add  and  akc^U  ofbefs  upon 
the  oil  of  the  sulphovinates,  and  that  M.  Masson  ptocured  his  from 
alcohol  and  chloride  of  zinc,  it  may  be  iautgined  that  these  oQa 
differ  from  each  other,  especially  as  M.  Masson  has  never  been  able 
to  extract  from  his  oil  the  crystals  obtained  by  M.  Sernllas  and  M. 
Marchaud  from  theirs,  and  on  the  contrary  that  he  has  obtained  a 
very  volatile  product  unknown  to  the  chemists  who  preceded  him  : 
M.  Maichand  baa  however  procnied  duxiiig  liie  diiffllatioa  of  tiie 
solpboTinate  a  Tety  Tolatile  product  wbtcb  be  baa  not  yet  analysed. 
— i'/Mldiir,  No.  261. 


ACTION  OF  Si'ONGY  TLATINA. 

M.  Kuhlmann  ha«  described  f-everal  new  renctiona  determined  by 
spongy  platina.   Among  which  are  the  foliowinc: : 

lat.  Ammonia  mixed  with  air  on  passing  at  a  temperature  of  about 
572^  FUir.  over  spongy  platina  ia  decomposed,  and  the  azote  which 
it  contains  is  completely  concerted  into  nitric  add  by  combining 
.    with  the  oxygen  of  the  air. 

2nd.  Cyanogen  and  -air,  under  similar  eireomatuices^  occasion  the 
formation  of  nitrir  ;i;  ui  iuid  carbonic  acid. 

ard.  ^Vmmouia,  wiien  combined  so  as  to  form  a  salt,  acts  in  the 
aame  way  as  free  ammonia. 

4tb.  me  azote  cannot  in  any  case  be  combined  with  free  oxygen, 
but  all  the  compounds  of  aaote*  under  the  influence  of  sponpnr  pla- 
tiaa,  yield  mtnc  add. 
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with  a  sufficient  qotntit^  of  hydrogen,  are  conrerted  into  milMMria  liy 
their  contact  with  spongy  platina,  and  frequently  without  even  the  as- 
"iftancc  of  beat.  The  action  h  frequently  so  enero^ctic  that  violent 
explosion  ensues.  All  thr  azote  of  these  uxl  li  <  or  acids  passes  to 
the  state  of  ammonia,  by  combining  with  the  iiydrogen.  An  excesa 
of  nitric  add  gives  attnte  of  ammonia. 

6tfa.  Cyanogen  and  hydrogen  give  hydrocyanate  of  amiaoBia. 

7tii.  Ojafiant  gas  and  exoaaa  of  nitric  <udde,  when  hoi  and  paaaed 
wet  spongy  platina*  pradnoe  oartHNiata  and  hydroeyainte  of  am* 
tnonia  and  water. 

8th.  With  nitric  oxide  and  excess  of  the  vapour  of  alcohol,  there 
are  ohtained  under  the  same  circumstances,  the  same  compounds  as 
above,  and  okfiant  gas  and  a  deposit  of  carbon. 

9Ul  gVca  aaote  could  not  be  comhmadirith  fret  bydrogan,  but  all 
the  compounda  of  aide  were  converted  into  annnmila  by  hjdragen, 
eitlier  free  or  carburetted. 

HHlu  In  the  last-mentioned  reactions  the  presence  of  carbon  in 
comhumtion  with  azote  or  with  hydrogens  occasions  the  formation 
of  hydrocyanic  acid. 

11th.  An  the  gaseous  or  vaporizable  metalloids,  without  any  ex- 
ceptk>n«  combine  with  hydrogen  nnder  tiie  infloence  of  spongy  pla* 
tina. 

12th.  The  vapours  of  nitric  acid  mixed  with  hydrogen  are  totally 
converted  into  acetic  aether,  and  water,  nt  ;i  moderate  tempprnture. 

M.  Kuhlmajiu  remarks  that  when  })r(.i  it^ited  platimi  (iioir  de 
platine)  is  substituted  for  spongy  platma,  the  action  is  infinitely  less 
energetic  in  the  greater  number  of  cases,  which  is  the  reverse  of  what 
might  be  expeotod.  Tliepiedpitalwdplalumliaa  indeed  no  power  in 
pKodncing  nitric  acid,  and  it  la  vciy  weak  in  pcodiusing  ammoma*  and 
It  never  beoonea  ineandescent  as  lu|i|ien8  witii  apongy  platina ;  bat 
in  converting"  noetir  arid  into  aether,  the  action  of  precipitated  pla- 
tina is  on  the  contrary  more  quick,  and  produces  it  even  at  common 
temperatures. 

It  has  been  subsequently  remarked  that  Berzelius  has  before  stated 
tbatwben  nitric  oxide  is  mixed  willi hydrogen  gas,  and  the  mixtnre 
exposed  to  partly  caleiiied  apongy  platina,  water  and  ^^ff«"F«"  aie 
gradually  fomed,  on  account  of  tibie  union  of  the  hydrogen  with  bodi 
the  elemofits  of  the  nitric  fSDiiib^DrnH  4t  Ckemk,  ii.  43-44. 
L'ltutiUU,  No.  2^1—202, 


AECBITBCTOIIAL  80CIBTT. 

Lecturea  on  the  Properties  and  Natural  Ifiatoay  of  the  Miaend 

Substances  employed  in  the  Arts  of  Architecture  and  Sculpture ; 
by  E.  W.  Brayley.  Jan.,  F^.,  F.a.S.,  Corr.  Mem,  Roy,  Gcol. 
Soc.  of  Cumwall,  &c. 

These  lectures  will  be  continued  at  the  Apai  tinents*  of  the  Archi- 
teetmal  Society,  35,  Lincoln's  Inn  Fields,  on  the  ioUowing  evenings, 
at  8o'dQ(^ 
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Febrfffrn/  1  Ith,  1839.  Oa  limoatnpft       otber  awbitMHTBt  sffioid* 

ing  matenala  for  ctnnents. 
March  12/A.  Ou  uruiicial  subatances  employ  eti  as  eubfititutea  for 

On Hwie  phyrfcal  md  cheaucal  properttot  dllnMing 
stQM  upon  wliich  their  appBeatim  wwentiiiBy  depend. 


FRENCH  EXPEDITION  OP  DISCOVERT  TO  THE  SOUTH  TOLAB.  8E^. 

This  expedition,  undertaken  by  tbe  French  Government  under 
the  commar.fl  of  M.  d'Urville,  has  completely  failed.  The  vessels, 
Astrolabe  imd  Zclcc,  were  not  able  to  penetrate  beyond  the  64"  south, 
being  fully  10*  short  of  the  parallel  reached  by  Weddel.  They  were 
stopped  ly  a  oooq^aot  binitr  of  hot,  and  fomoa  tfai  whole  tm  m  the 
latitude  we  have  mentknied  eompletelf  from.— ^^Imi.  Nta,  Bkt., 
No.  XI.   

CTTRIOUS  HABIT  OP  PARTH-WORMS. 

"While  staying  at  "\'\niitley,  nenr  Nortli  Sliields,  Mr.  Fr)-er  pointed 
out  to  me  that  the  worms  (/.Mwirirr),  which  are  abundant  on  the  south 
side  of  his  gravtil  walk,  just  under  the  shade  of  the  tuft,  where  the 
walki)  are  seldom  used,  gather  together  in  u  head  ail  lixe  lootse  stones 
wilhk  6  or  8  indica  of  &eir  hole,  and  heap  them  over  ifei  operai^, 
aomelamea  to  a  oonaidenXde  height.  Ihe  holea  when  the  atmiee  are 
removed  are  large,  and  there  are  often  also  a  few  straws  projecting 
from  them.  I  do  not  recollect  to  have  observed  any  similar  habit  in 
the  worm  in  tlie  neighbourhood  of  Londf>r! ;  they  are  probably  a 
different  species, — J.  £.  Obat. — Aim.  2^ at.  hist* 


MBTlOmOXiOttlOAL  0B«B»TATIONt  VOB  OBOSMBXll  1838. 

Chistpick. — Dec.  1.  Clear  :  rain.  'j.  Fine  :  heavy  abowers,  with  strong  wind 
and  thunder  ami  lightning  at  nif^ht.  4.  Fine.  5.  Driizlj.  6.  Fine.  7. 
Rain.  8.  Clear  :  frosty.  9.  h'muy  ami  fog^.  10.  Frosty  ;  fine.  1 1 — 13, 
Haty.  14,  Fog<;Y  in  the  mornings :  fine.  16—19.  Haay  and  cold.  90. 
FroMv  firu.  21.  Haiy.  32—34.  Rain.  25.  X err  clear.  26.  Frosty; 
hcavj^uui^^i^ht.   27.  Clear.   28.  Frosty.   29.  Uvercabt:  rain.    30.  Rain. 

JMUik  Iloai  t.  Fbt:  rain  r.x.  8.  FIm:  talA  early  .  3.  Fine.  4. 
Fine:  nun  early  a. x.  5.  Cloudy.  6.  Fine.  7.  Cloudy:  rain  early  a.m. 
8>-ia  Fiae^  11—13.  Cloudy,  li— 16.  Fina.  17,18.  Cloudy.  18.  Cloudy: 
Ilia  Ml.  fil^n.  Cloudy.  19p-<M.  Baia,  85t  Ffawi  mmrmAiA,u»  i  mow 

jipph'!7cir!h  ManaCf  Dumfriet-diire. — Dec.  1.  Dull  and  clouily  wot  r.M.  2. 
Frequeut  ttltowcn.  3.  Dull  and  cloudy :  temperate.  4,  Cleared  up :  very  roild« 
X.  ClMirfliiaabhM,  e.  Dull  and  cloudy :  lAowtr  vjf.  T.  Generally  dear  i 
shower  r.M.  8,  Fine  day  :  frosty  ?.m.  9.  Diy,  but  cloudy.  10.  Cloud)  and 
moist.  11.  Clear  and  frosty.  12.  'I'lnA  fo<r  a  >f.  •  ch-arcHl :  moist.  13.  Cloudy 
and  raw.  14.  Ck&r  aod  i»barp.  1.3.  Dull  aiul  threatening.  !(».  Fog:  cleared 
Op  r.M.  17.  DuUanddoody.  18.  Cloudy  a.m.,  but  cleared  opt.  19.  Cloudy 
and  throatenhig  :  rain.  20.  Rnw  after  rain  preceding  cvi-ning.  21.  Clear 
and  cold :  wet  r.M.  88.  Dry  and  cold,  but  threatening  rain.  23.  Dry  :  still 
looking  dtdL  Jhf  AM.t  mlilKic.     15.  Dry  and  dMir :  Aviriiif  par. 

26.    Wet  and  stnrmy  till  evening.      27.    Frosty:    ground  n  >.iy  slippery.  28. 

FroHAjH.:  thawed  f.M.  29.  CleVi  but  Still  soft.  Sa  Wet  audfltoiaay  allday. 
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XXVII.   On  the  ^meml  Magnetic  Relations  and  Characters 
of  the  Metals:  Additional  Facts.    %  FioJ-  Fakaday.* 

AN  idea  that  the  metals  would  be  all  magnetic  if  made  ex- 
tremely coldly  as  they  are  all  non-magnetic  if  above  a  cer- 
tain temperature,  was  put  forth  in  March  1836t,  and  some 
experiments  were  made,  in  which  several  were  cooled  as  low  as 
—60° or  —70°  Fahr.,  but  without  acquiring  maG^nctic  powers. 
It  %vas  afterwards  in)iici:d:|:  that  Berthier  had  ^aid  that  be - 
bid  IS  iron,  cobalt,  and  nickel,  manganese  also  possesses  magnetic 
Jorcc  btneatk  a  certain  degree  of  temperature^  much  beUm  zero* 
Having  had  last  May  the  opportunity  of  working  ^with 
M.  Thiloiicr  ;s  beautiful  apparatus  for  giving  both  the^ liquid 
and  the  solid  state  to  carbonic  add  gas,  1  was  anxions  to 
ascertain  what  the  extremely  low  temperature  procurable  by 
its  means  would  eflfect  with  regard  to  tne  magnetic  powers  of 
metals  and  other  substances,  especiaUy  with  relation  to  man- 
ganese and  cobalt;  and  not  having  seen  any  account  of  similar 
trials,  I  send  the  results  to  the  Philosophical  Magazine  (if  it 
please  the  £ditors  to  insert  them)  as  an  appendix  to  the  two 
former  notices. 

The  substances  were  cooled  by  immersion  in  the  mixture 
of  ether  and  solid  carbonic  acid,  and  moved  either  by  platina 
wires  attached  to  them,  or  by  ^mall  ^voodcii  longs,  also  cuoled^ 
The  temperature,  accordmg  to  1  hiloi  icr,  would  be  ubual  i  12 
below  0^  of  Falirenhelt.  The  test  ol  inu^netic  power  wasa 
double  astatic  needle,  each  of  the  two  constituent  needles  be- 

•  Communicated  by  the  Aathor, 
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in(r  small  and  powerful,  so  that  the  whole  system  was  very 
sensible  to  any  substance  capable  of  bnvini;  magnetism  in- 
duced in  it  when  broutrlit  near  one  ot  the  lour  poles.  Great 
care  was  required  and  was  taken  to  avoid  the  effect  of  the 
downward  cui  leiil  ot  air  iormed  by  the  cooled  bodj  ;  very 
tluD  plates  of  mica  being  interposed  in  the  most  important 


The  following  metals  ga?e  no  indications  of  any  magnetic 
power  irhea  thus  cooled  to  *  118^  Fahr. 

Antunony^  Lead, 
Arsenic,  Mercury, 
Bismuth^  PalladiuiOy 
CadnuQiny  Platinum^ 
Chromiiun*  RhodiuiD» 
Cobalt,  Silver, 
Copper,  Tin, 
Gold,  Zinc. 
A  piece  of  metallic  manganese  given  to  me  by  Mr.  Everett 
was  very  shVhtly  magnetic  and  polar  at  common  temperatures. 
It  was  iiuL  more  magnetic  when  cooled  to  the  lowest  degree. 
Hence  1  believe  tlie  statement  widi  regard  to  its  acquiring 
such  powers  under  such  circumstances  to  be  inaccurate.  Upon 
Yery  careliil  examination  a  trace  of  iron  was  found  in  the  piece 
of  metal,  and  to  that  I  think  the  magnetic  property  which  it 
possessed  must  be  attributed. 

I  was  very  caidiil  in  asoertainbg  that  pure  did  not 
become  magnetic  at  the  very  low  temperature  produced. 

The  native  alloy  of  iridium  and  osmium,  and  also  crystals 
of  titanium,  were  found  to  be  sUgfatly  magnetic  at  common 
temperatures ;  I  believe  because  of  the  presence  of  iron  in 
them.*  Reino-  cooled  to  the  lowest  degree  they  did  not  pre- 
sent any  additional  magnetic  force,  ana  therefore  it  may  be 
concluded  that  iridium^  osmium,  and  titanium  may  be  added 
as  non-magnetic  metals  to  the  list  already  c^iven. 

Carbon  and  tlu'  fullowin^  metallic  conilniKitions  were  then 
experimented  upon  in  a  similar  maiiiitr,  huL  all  the  results 
were  negative :  not  one  of  the  bodies  gave  the  least  sign  of 
&e  acquirement  of  magnetic  power  by  m  cold  applied. 
1.  Carbon.  7*  Native  oxide  of  tin. 

Haematite*  8.  '  manganese. 

5.  Protoxide  of  lead.          9.  Chloride  of  silver, 
4.  ■   —  antimony*   10.  ■   lead. 

6.  '  btsmnth.     U.  Iodide  of  mercury. 
6.  White  arsenic.  152.  Galena. 

r«  See  Dr.  WoUaston's  paper  on  subject,  Phil.  Trant.  IflCS^  Ftet  lU 
or  «iU  Iidbtg.      finai^  foLln  p.  ISibn.} 
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14.  Orpinient.  19.  bismuth. 

15.  Dense  native  cinnabar.     20.  antimony. 

16.  Sulpburct  of  silver.         21.  Protuaiil.  iron  crystallized. 

17.  — — —  ci>j)))er.        22.  uiiiiydrous. 

The  carbon  was  Uic  Utiibe  huid  kind  obtained  from  gas 

letorls;  the  substances  3.  4.  5. 6.  9. 10. 11.  and  some  of  the 
sulnharats  had  bem  fifit  fitted  and  tolidified;  and  all  the 
boaies  were  taken  in  the  moat  solid  and  doue  state  which 
they  could  acquire. 

It  is  perhaps  superfluotts  to  add,  except  in  reference  to  e^ 
fecis  which  have  been  supposed  by  some  to  ocenr  in  northern 
latitudes,  that  the  iron  and  niclcel  did  not  appear  to  suffer 
any  abatement  of  thor  pecoiiar  power  when  cooled  to  the  my 
lowest  degree. 

Rc^al  Imotatioa,  Feb.  7,  im. 


XXVIIL  NoHce  an  the  Theory  of  the  ^hers.  By  Robert 
Kani»  M»D,9  Professor  qf(^emstry  in  Dumm^ 

TN  discussing  the  claims  advnnced  bv  IlobI(]uet  and  Bou- 
Iron,  tt)  the  discovery  of  the  important  relations  ofamyg- 
daline  and  oil  ot  l)ittcr  almonds,  Professor  Liebig  has  intro- 
duced my  name  in  such  a  maimer  as  to  render  a  notice  of  it 
upon  my  part  unavoidable.  Robi(] net's  memoir  and  Liel)ig*s 
criticism  on  it  are  \n  the  jlynialcji  der  PL  amuicie  for  Febr miry 
lb3S,  which,  however,  did  nol  reach  Dublin  until  October, 
and  the  passage  in  question  (page  195)  is  as  follows: 

^  £b  kommt  mir  gerade  so  tot,  als  wenn  Hr.  Kane*  Ber- 
leltns  ge^enftber^  behaupten  wollte^  er  sey  der  Entdecker 
der  Aewjfl-theorie^dieihm  abgesebmackter>weise  von  einigen 
seiner  Landsleute  zngeschrieben  wird,  weil  er  einmal  die  Idee 
hatte^  dass  man  den  Aether  auch  wohl  als  ein  Oxyd  betrachten 
konne,  eine  Idee,  die  mit  eben  so  vie!  Recht  von  Hrn.  Dumas 
nod  Bonllay  in  Anspmch  ^enoxnmen  wird.   Ich  wundere 
mich  nur  dariiber,  dasser  seme  Anspriiche  nichtganz  ehrlich 
desavouirt ;  denn  wahrcnd  dcs  Knmpfes  hat  er  sich  in  den 
hintersten  Reihen  gehaltcn,  in  1 1  ist  so  gar  von  dcr  einen 
Seile  zur  andern  iibergcgan^Lii,  imd  sicTier  denkt  er  nicht 
da  ran.  jetzt,  wo  der  Sieg  entschiecien  ist,  sich  die  Lorbeeren 
anzmiuuen.** 

Ill  order  that  the  nature  of  the  matter  liiulcr  consideration 
may  be  intelligible  to  ocry  person,  I  will  attach  a  tiansla* 
tion  of  the  passage. 

•  Commmiicatcci  by  the  AvkkiNRi 
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It  appears  to  me  exactly  as  if  Mr.  Kane  wished  to  assert, 
in  opposition  to  Berzeliiis,  that  he  is  the  discoverer  ot  the 
Ethy!  theory,  whicli  some  of  his  countrymen,  in  an  absurd 
manner  ascribe  to  him,  because  he  at  one  time  had  the  idea 
that  .-ether  mii^ht  as  well  be  considered  as  an  oxide,  an  idea 
which  with  ju^L  as  iimch  right  iiaa  hvcn  laid  claim  to  by 
Dumas  and  Boullay.  I  am  only  astonished  that  he  has  not 
honourably,  totally  dkftvoved  his  claims,  since  during  the 
battle  he  has  Icept  himsdf  in  the  rearmost  ranks^  nay*  he  has 
passed  over  from  one  side  to  the  other;  and  oertainly  he 
cannot  think,  now  that  the  victory  has  been  decided,  to  ap- 
propriate the  hiorels  to  himself." 

In  the  observations  which  it  b  my  doty  to  make,  in  order 
to  show  the  groundlessness  and  unreasonable  nature  of  the 
remarks  of  Professor  Liebig,  I  am  anxious  that  it  should  be 
understood  that  I  do  not  mean  to  enter  into  any  personal  or 
recriminatinp^  discussion  with  a  philosopher  to  whom  I  am 
under  so  many  obligations  for  the  kindnt.'^s  and  zeal  with 
which  he  directed  my  first  studies  in  organic  chi misti y  in  Ins 
laboratory  at  Giessen,  and  with  whom  1  continue  up  to  tlie 
present  day  in  constant  and  most  friendly  communication. 
It  is  luy  duty  to  show  that  my  theory  of  the  ajthereal  combi- 
nations was  liot  mcrelv  an  accideiUai  idea  ur  a  va<:;uu  point  of 
view,  but  that  from  the  commencement,  it  posscd^ed  a  com- 
plet^ess  and  accordance  inth  facts,  which  the  system  of  Ber« 
aselins  did  not  acquire  until  it  had  undergone  an  important 
modification  in  the  hands  of  Fkdessor  Lid>ig. 

In  January  1885  1  published  in  the  Dublin  Journal  of 
Medical  and  Chemical  Science  a, short  paper,  in  which  the 
question  of  priority  between  BersB^us  ana  myself  was  dis» 
*  cussed  and  the  exact  nature  and  extent  of  my  views  fully 
shown.  Neither  that  paper  nor  the  original  notice  of  1833 
was  ever  copied  into  any  English  scientific  journal,  nor,  that 
I  am  aware  of,  into  any  foreign  one.  In  1836  I  asked  one  of 
the  Editors  of  the  Pliilosophicfil  Magazine  to  notice  it;  but  it 
was  not  done,  probably  because  the  chemists  in  England  did 
not  take  much  interest  in  such  subjects  at  the  time.  !Neiiiier 
Dr.  Turner  in  his  Elements  of  Chemistry,  nor  still  later  Dr. 
Thonibuii  ill  liis  Organic  Chemistry,  has  made  any  refer- 
ence to  my  memoir,  althougli  both  giving  the  Ethyl  theory, 
and  ascribing  the  discovery  of  it  to  Berzelius  and  Liebig ;  in 
fact  the  only  one  of  mj  countrymen  who  to  my  knowledge  is 
exposed  to  the  charge  of  bad  taste  in  aUudhig  to  my  views,  is 
Mr.  Richard  Phillips,  who  in  his  translation  of  the  London 
Pharmacopoeia  has  noticed  the  priority  of  my  paper,  and  has 
consequently  given  me  credit  for  it* 
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In  place  of  entering  afresh  into  the  discussion  of  priority, 
I  would  ask  the  Editors  of  the  Philosophical  Magazine  to 
print  the  following  quotation,  from  the  Dublin  Journal  of  Me- 
dical n!id  Clieniical  Science,  vol.  ii.  p.  348.  January  1833. 
My  claim  will  tlien  go  before  the  chemical  world,  which  it 
has  never  yet  done;  it  can  be  judged  of  fairly,  and  1  shall  be 
quite  satisfied  to  abide  by  their  decision;  but  mv  di'-nvowin  r 
tnc  discovery  of  what  Liebig  himself  calls  onu  ot  tiie  nio^t 
iuiportant  theories  in  chemistry,  \v  lien  I  buiicve  the  facts  to 
be  most  positively  on  my  side,  would  certainly  be  mucii  less 
honourable  than  the  course  which  Liebig  blames  me  ibr 
having  adopted* 

The  Idea  of  Dumas  and  BonUay  to  which  Liebig  allades, 
was  simply  that  sether  itself  mlgbt  be  looked  upon  as  a  base* 
So  may  toe  vegetable  alkalies :  bat  neither  Liebig  nor  any 
other  chemist  wonld  think  of  generalising  the  ethyl  theory, 
and,  in  the  present  state  of  sdenoe»  considering  morphia^ 
strychnia,  quinia,  &c.  as  oxides  of  peculiar  radicals.  Con- 
sequently Dnmas's  idea  did  not  contain  even  the  g^rra  (^the 
ethyl  theory;  whilst  I  brought  forward  that  theory  mMe 
completely  formed,  even  than  Berzeiius  did.  No  person  can 
respect  more  profoundly  the  extent  and  accuracy  of  view 
which  has  throu^lioui  his  Ion"  career  so  much  distinirui'-lird 
#the  Swedish  chennst  tiian  1  do;  I  seek  not  to  diminish  his  merit 
in  proposing,  nor  that  ot"  Liebig  in  improving,  the  theory 
which  is  now  made  the  subject  ot  dispute.  1  never  called  ia 
question  or  ever  doubted  of  the  jK'rfect  originality  and  mde- 
pexidence  of  his  views ;  but  that  the  theory  was  original  with 
me^  that  in  time  my  memoir  preceded  that  of  BerzelinB,  and 
that  mjr  views  were  the  same  as  those  now  held  b^  Liebig  and 
BerzehuS)  are  matters  of  tact  which  I  could  not  disavow  witln 
out  being  guilty  of  a  falsehood, 

Liebi^s  remark,  that  during  the  battle  I  have  kept  in  the 
rearmost  ranks,  reqwres  from  me  a  few  words  of  explanation* 
In  the  first  place^  Ihave  no  abstract  love  for  fighting,  parti- 
cularly when  it  must  be  amongst  friends,  who,  whatever  tfaey 
nay  become  less,  are  never  more  firiendly  after  than  they  were 
before  it.  My  memoirs  were  published  ;  I  left  them  to  sink 
or  swim,  the  opiiiions  to  be  adopted  or  not,  accordingly  as 
time  and  examination  should  test  their  value.  Perhaps  I  was 
wrong  in  not  making  more  noise  about  my  theorj',  but  at  that 
time  my  speculations  abont  the  aethers  were  a:>  regularly  a 
subject  ol  amusement  and  ridicule  anionn^  the  chemical  circles 
•  in  Dublin  ab  my  analyses  of  white  precipitate  were  a  year  or 
two  ago,  and  as  my  theory  of  the  ammoniacal  combinations 
is  now ;  so  I  contented  myself  with  setting  my  UuIq  skiff  afloat 


Uiyitized  by  Google 


166     Dr.  Kane's  Notice  on  the  Ikeory  qfthe  ^hers, 

and  taking  my  chance  for  the  rest.  In  Jkct,  I  ftill  think  the 
matter  <^ very  little  importance;  and  were  it  not  that  my  si- 
lence might  be  wrongly  interpreted  by  evil-minded  persons, 
of  whom  this  world  does  contain  a  few,  I  should  have  been 
content  to  see  without  a  mnrmnr  the  ethyl  tlieory  ascribed  to 
Berzelius  as  long  as  it  remains  in  chemistry,  which  I  am  very 
much  disposed  to  think  will  not  be  long;  as  yet,  however,  it 
is  the  best  we  have. 

Setting  out  from  the  aiiinioiuum  theory  of  Berzelius,  I  de- 
veloped the  theory  of  the  aethers,  assuminfr  R^thereuni  (ethyl) 
as  a  compound  radical.  Three  years'  continued  labour  at  the 
ammoniacal  conibniations  have  given  me  a  view  of  their  na- 
ture, which  I  hope  the  Royal  Irish  Academy  will  soon  have 
printed.  In  the  mean  tiiuc  absli  acts  of  my  nuinei  ical  results 
and  of  ray  views  have  been  published  in  the  Proceedings  of 
the  Academy.*  This  ammonia^theory  modifying  my  views  of 
the  nature  of  compound  radicalsi  made  me  reconsider  the 
views  of  the  sethereal  combinations^  and  I  dedared  myself  to 
Liebig  when  he  was  in  Dublin  as  undecided  about  the  con- 
stitution of  the  asthers ;  and  being  disposed  to  consider  my 
results  about  the  ammoniacal  combinations  as  likely  to  affect 
considerably  the  existing  theories  of  the  aethers,  I  recollect 
perfectly  an  expression  which,  tliough  trivial,  perhaps  Liebig 
himself  may  yet  hear  in  mind.  T  said  to  him,  that  I  had  dis- 
carded all  asther  theories,  and  that  my  ideas  about  them  were 
all  mnshed  up  together.  He  said.  Let  them  ferment  and  we 
shall  see  what  will  come  out  of  it.  This  was  trifling  talk, 
but  it  will  be  seen  that  his  observation  that  I  had  gone  from 
one  side  to  the  other  is  by  means  of  these  facts  depiived  of 
the  force  which,  in  an  evil  point  of  view,  it  might  at  first  sight 
be  supposed  to  possess. 

Wim  regard  to  the  laurels,  I  have  also  a  word  to  saj^. 
There  are  two  very  dilferent^  but  both  important  phases  m 
the  history  of  the  ethyl  llieory;  the  first  its  proposition, 
the  second  its  (pro  ianto)  establishment.  Anything  in  the 
way  of  a  leaf  for  the  first,  I  would  certainly  lay  cimm  to 
equally  with  Berzelius ;  but  for  the  second,  to  which  I  consider 
the  greater  part  of  the  branch  should  be  devoted,  no  person 
can  dispute  Liebig's  right.  When  I  proposed  the  theory, 
I  did  so  from  an  examinntion  of  the  results  of  others.  I  had 
then  never  made  an  oiL^diiic  analysis;  I  never  made  an  or- 
ganic analysis  imtil  T.uhi^  showed  me  how  in  Giessen, 
Neither  did  Berzchus  deduce  the  tiieory  from  his  own  ob- 
servations :  the  analyses  by  Magnus,  by  Liebig,  and  by  Mar- 

[*  Some  of  Prof.  Kane^  results  on  the  ammoDiacal  combinadcwn  will 
be  found  in  L.  &  £.  Phil  Mi^.  voL  iiii«  p.  166.  Eiut.J 
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chand  give  Beneiius  the  materials:!  am  tove^  if  neitbar 

Berzeiius  nor  myself  had  in  that  year  propoted  the  theory^ 

Liebigor  somebodv  else  would  have  done  it  in  the  next;  scU 
ence  was  ripe  for  it,  and  it  could  not  have  been  left  urclniie. 

Since  the  proposition  oi  the  theory  by  Berzeiius  and  my- 
self, the  field  has  been  left  in  Liebig's  possebsion  filmost  com- 
pletely: he  has  fully  established  the  supeiiority  oi  the  ethyl 
theory  over  the  old  views  of  Dumas  and  Uinillav,  and  has 
ahowu  lljat  ia  the  present  j>taLe  of  science  il  aluiie  fulfils  the 
conditions  of  a  sufficient  theory.  But  what  is  the  present 
•tate  of  acleiioe?  I  bdieved  in  the  rafficieney  of  the  ammo- 
niam  theory  thiee  years  ago,  and  proposed  the  ethyl  theory 
after  iti  model  I  have  satisfied  myself  that  we  am  have  in  the 
present  state  of  science  a  theory  stiU  better  than  the  ammo* 
nium  one  of  Berzelias  for  the  oompounds  of  ammonia^  and 
I  hope  that  science  will  advance  so  rspidly  as  to  render  very 
soon  the  ethyl  theory  insufficient;  and  I  have  myself  oolv 
refrained  from  a  full  examination  of  the  aethereal  compoonds 
with  reference  to  applying  to  them  the  principles  of  my  theory 
of  ammonia,  because  T  am  anxious  to  devote  more  time  to  a 
subject  of  so  much  importance  tiiaii  1  have  at  present  at  my 
own  disposal.  I  have  already  \vi  itten  to  Proiuasor  Licl)ig, 
aud  he  has  printed  a  few  words  on  the  change  which  my 
views  of  ammonia  iiiay  make  in  the  theory  of  the  «ethers,  and 
I  shall  proceed  to  their  dcveiupmcat  ah  soon  ai»  evt:r  I  con 
find  time. 

«<  Theory  of  the  JEthers"^. 

*^  Dumas  and  BouUay  had  determined  that  in  the  sethert 
the  earboretted  hydrogen  might  be  regarded  as  a  beae  simikr 
to  ammonia;  they  even  contrasted  in  a  table  its  properties  to 
those  of  ammonia,  and  showed  that  in  all  the  important  cha- 
racteristics it  wfis  equally  marked,  and  that  hvX  for  the  acci- 
dental circnin^tance  of  its  insolubility  in  water,  its  alkaline 
naltirc  should  have  been  long  since  recognised.  Having  do- 
voted  some  attention  to  the  amraoniuin  theory  of  Berzeiius,  in 
which  he  regards  au  atom  of  hydrogen  as  converting  the  am- 
monia into  a  substance  possessing  many  properties  in  com- 
mon witli  the  laetaU,  I  was  induced  to  try  whetlier  the  same 
simplicity  of  arrangement  and  classification  which  was  given 
to  the  ammonia  oompowids  by  that  hypothesisy  ooold  not  be 
alforded  to  the  dtfl^ent  combinations  of  the  sethers  by  the 
assumption  of  stmihur  principles.  Let  ns  consider  the  base 

•  DoUio  JoannalerMedictl  sndGbeiniesl  Sdsne^  vol.  ii.  p.  348. 
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of  the  tethers  as  beiiiff^  not  defiant  gas,  but,  as  Thomson 
proposed,  the  isomeric  liquid,  whose  formula  is  (4C  +  4  II) ; 

denote  by  tlie  name  of  cthcrcum  the  hypothetic  body  formed 

by  its  union  with  nn  atom  of  hydrogen,  (as  Ber/elius  terms 

the  compound  of  ammonia  +  an  atom  of  hydrogen,  ammO'  • 

nium  \)  and  see  the  expressions  for  the  composition  of  some 

of  tlie  most  inlci  csLiiig  of  these  bodies.  I 

Sulphuric  aether  (oxide  of  aethereum)  =  (4  C +4  H)  +  H  +  O.  \ 
Alcohol  (hydrated  oxide  of  aethereum)  s  (4C+4H)4-  H 

-ho+h. 

Muriatic  aether  (chloride  of  aethereum)  s  (4C  +  4H)+  (H 
+  Ch.) 

Hydriodic  aether  (iodide  of  aethereum)  =  (4C+4H)+(H 
+  1.) 

Nitrous  aether  (hypo*nitrite  of  oadde  of  astfaeieum)  ss  N 
+  (4C  +  4H)+(H  +  0). 

Oxalic  aether  (oxalate  ol  oxide  of  a;Lhcieuiii)  +  2C+(4C 

+4H)  +  (H  +  0). 
Any  one  convenant  with  the  sulnect  will  at  once  see  how  f' 
simply  the  above  view  accounts  for  the  varied  decompositions 
which  occur  in  the  production  of  ihese  different  bodies*  I 
regret  that  the  necessaiy  brevity  of  this  note  prevents  me  from 
illustrating  any  instance  in  detail,  for  it  would  facilitate  very 
much  the  comprehension  of  the  subject.    It  is  at  once  appa- 
rent that  the  different  oxy- combinations  of  aethereum  nave 
been  well  studied,  and  that  it  is  very  probable  that  corre- 
sponding chlorine,  iodine,  &c.,  compounds  exist,  a  few  of 
which,  as  muriatic,  hydriodic,  nnd  hydro-sulphocyanic  irthers, 
are  already  known.    I  had  intended  to  enter  into  tlie  deve-  \ 
lopment  of  this  subject  myself,  but  want  of  time  prevented 
me;  the  only  experiiiic  lUs  1  made  on  it  are  a  few,  winch  I  shall 
subsequently  relate.    I  now  bring  the  subject  forward  in  or- 
der to  direct  tlie  alLcntioii  <A  lliose  persons  who  are  interested 
in  the  progress  of  chemical  philosophy  to  it,  Lliui  iti  truth  or 
hl&ty  may  be,  if  possiUe^  j^yed. 
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XXIX.  Researches  in  fhr  Unrfulatory  Tkeorif  <^  J~Aghiy  coty» 
tinned ;  on  the  Ellipiical  Polarizatim  fTodueed  bjf  Qftarig* 
PartL   By  J.TowEY,  Eiq. 

To  lite  JUUivrs  of  the  Philosophical  Magazine  andJownaL 
Gentlemen, 

A  T  the  conclusion  of  my  paper  on  the  Cause  of  the  £Uip- 
tical  Polarization  of  tight,  (L.  and  E.  Phil.  Mag.,  vol. 
Xii.  p.  10,)  I  stated  that  I  intended  to  apply  my  formulae  to 
the  ca'^e  of  this  phfenomenon  produced  by  quartz  crystal. 
The  tititilment  of  this  intention  has  been  loog  delayed ;  but 
I  now  proceed  to  the  subject. 

In  the  first  place  it  is  needful  to  put  the  last  iour  of  the 
expressions  (3.),  of  the  paper  referred  to,  into  a  more  con* 
veuiciit  Ibrm^  thus :  by  the  rules  of  trigonometry, 

1—  COS  i^Adr  as  Ten kAx^ 

and 

cos  (k  A  X'—b)  —  cos  d  =  — cos  Z>  vers  A-  A\r  +  sin  b  sin  k  A  or, 
cos  (A-  Ax-\-b)  —  cos  b  —  —  cos  h  vers  k  Ax  —  sin  b  sin  kAx^ 
sin  (fx  A  x  —  b)  +  sin  Z>  =  -f-  sin  h  vers  k  Ax-\-  cos  b  sin  k  A  or, 
sin  [kAx  +  b)  —  ^mb  =»  —  sin  Z>  versAAjr  +  co^i^mikAxi 

hence  if  we  put 

m  X  ■    (r)  A  7/  A  :r  vers  ^  A  t  =  o- ,  .  . 

mX.A>  (r)  A^A^  sin  kAx  »  ^,  ^^"'^ 

the  expresnona  referred  to  will  become 

cos  6  +  0^  sin  5  as 
— 0*  COS  &  —  ff'am  d  s v 

9*  conh       sin  ^  s 

Now  the  third  and  fourth  of  the  equations  (4.^^  give 
5^  sf^  =  ^3  53 ;  hence      s  ^  co^     ^  sin*  ^  and  tnerefore 

The  third  oi  the  equations  (4.},  and  the  value  of  £3  in  (11.) 

.=  _-,  #  (13.) 

Let  cos  b  and  —cos  h  denote  the  two  values  of  cos  6  given 
by  (12.);  these  values  will  afford,  by  (13.),  two  correspond- 
inff  values  of  g,  which  denote  by  §j  and  p  .  Now  either  pair 
ofthese  values  satisfies  the  conditions  01  the  problem ;  hence 

*  The  equations  numbereil  froin  (1.)  to  (9.)  iuclu&ive,  at  e  in  tiie  iuriucr 
paper. 
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the  first  and  second  of  the  equatlOBS  (4»)  |pY^  by  taking  the 
values  of  £3 ,  sf^i  from  (11.) 

+  s  —    (o-  cos  h     <T^  sinb)  =  0, 
Ji*  +  5  +  f g  (<r cos  6  —  (T^  sin  6}  es  0, 

o  ,    ,  .   0-  cos  ^  +  cr'  sin  A 
n*  +  r  +   =  0  2 

became  the  sign  of  the  sine  of  an  arc  reamns  the  same  whOe 
that  of  the  oosine  changes. 
For  ^e  sake  of  abri^ement  put 

4>  (r)  +  4^  (r)  Af^p, 
<P(r)  +  ^'WAa'ey,  (15.) 
it  (r)  Aj^Aaw  jr, 


7/1 

i  .pAX  =  A  , 

mS  .p'  Ax  = 

A', 

m 

T 

A,', 

w 
2.3 

&c. 
-B, 

(16.) 

at 

=  B„ 

=  B.. 

fto. 

I 

Then,  since 

nn  *Ajr  =  ArAa?  —  +  &c., 

coe*A*-l  J-+  -&c, 

yers  kA*  ss      cos  ilb  Aj?, 
the  fonnuke  (S.)  and  (10.)  give 

s  =s  -  A|it«  + A3I:*— &c. 

J,  a  Ait   -  A^l* 


(17.) 
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Before  we  proceed  farther  we  must  make  a  km  dbserv** 
tions  OD  tbe  satare  and  rdative  magnitades  of  the  quantities 
contained  in  tbe  formal»  (17.)  Ine  capital  letters  denote 
quantities  depending  entirely  on  the  nature  of  the  medium ; 
and  by  examining  (15.)  and  (16»)  we  may  see  that  and 
are  sums  of  which  the  terms  are  all  positive ;  but  we  infer  that 
the  latter  is  almost  indefinitely  smaller  than  the  former,  be- 
cause it  involves  a  power  of  A  a?  higher  by  two  units,  and  A  x 
can  never  exceed  tfie  radius  of  the  sphere  of  influence  of  a 
molecule  of  the  medium.  The  same  observations  apply  to 
A/ and  A'.j.  The  quantities  A,  A^,  ...  A',  A'',,  ...B,  13^  Bj, 
...  are  sums  in  ea^:h  of  which  the  terms  must  be  about  half 
of  them  positive  and  half  neo;ative,  hence  these  quantities 
must  be  coiiipaiauvely  small,  and  lIu  ir  real  niaornitudes  can 
be  learnt  only  by  comparing  with  expei  imeuu  the  i  esults  of 
the  calculation!  the  basis  of  which  must  originally  be  bypo- 
dieticaL 

The  anm  B^,  which  is  the  principal  quantity  in  the  value 
of  tfv  is  the  sum  which  we  have  shown  in  art  15,  p.  ▼oU 
ix.  can  idwaya  be  made  to  vanish*  by  taking  the  axes  of  y  and 
s  in  proper  directions.  Let  us  suppose  this  done^  and  that 
the  other  sums  in  a-  ate  indefinitely  small  in  comparison  with 

B 

Ap  A/.  Let  us  also  suppose  to  be  insensible.  Then,  by 
anbetitntiiig  the  values  (17*)  in  the  equation  (14.)i  writing  p 

for  uansposing,  and  btoppiug  at  the  terms  explicitly  ex- 
pieised  in        we  gel 


sin  d .  At, 


=  A| — A3     —    sin  6 .  B2  A- 2  ( ^  ® •) 

r« 

where  we  have  marked  v  and  k  with  subscript  figures,  be- 
cause the  values  of  these  quantities  must  necessarily  be  dif- 
ferent in  the  two  equations,  while  that  of  n  remains  the  same. 

Suppose  a-^,  and  <r  sin  b,  to  be  indefinitely  small  in  compa- 
rison vvith  the  quantities  to  which  ihey  are  joined  in  (lii.)  and 
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hence,  if  we  suppose  s,  =      the  two  Tallies  of  f  will  be  pi 

s=  —  1  and  f  2  =  1 ;  and,  assuming      ~~7^  to  be  a  very 

small  quantitjrt  we  shall  have  sin  6  s  1  and  6  v  nearly. 
Now,  nnoe  k  s        where  x  is  the  length  of  a  wave,  if 

these  values  be  substituted  in  (18.),  and  the  terms  involving 
^>  <^s*  be  comparatively  iosensible^  there  will  result 

A^-i- Bg— ^, 

Since  y  »  ti^  and  it  ae         the  esprassioos  (S.)  may 

be  diauged  to 

nws  a  sin -^-^  (y/  — «)^, 

5  =  ^  a  sin  "^^^  {vt  ^       6^  • 

Now  either  of  the  values  of  and  the  corresponding  value 
of  ff  may  be  snbstitnted  ibr  vand  §  in  these  expressioDs.  But 
since  the  equations  (1.)  are  of  the  first  degree,  they  may  be 
satisfied  not  only  by  the  values  of  i|  and  ^corraspondiiv  to 
each  value  of  v,  but  by  taking  for  i|  and  { the  sums  of  these 
particular  values,  in  which  we  may  change  the  value  of  a 
as  V  changes.   Hence  the  equations  (1.)  may  be  satisfied  by 

If  in  these  expresnons  we  give  to    ,  ^  the  values 

or 

just  assigned  to  them,  namely,  —1, 1,  and  — ,  we  ^hail  have 
n  =        sin|^-^  sin  {'^^C'^^-*)^^ 

Now  suppose  a  quartz  crystal  to  have  two  parallel  faces 
perpendicular  to  its  aus.   Take  a;  in  the  direction  of*  the 

■ 
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izb;  and  conceite  a  lay  of  Iwht,  polariaed  in  a  ghren  plane^ 
to  iUl  on  die  crystal  in  tha  mractioa  of  s ;  cansing  a  vibra" 
tion  of  the  molecoles  aitualed  in  the  sarfiioe  of  the  crysta!, 
which  may  be  laprcecnted  by 

i|  as  a  sia  .       V  t :  (24.) 

where  \  and  v  are  the  length  and  vdoctty  of  the  waves  in  the 
incident  fay. 

Suppose  the  origin  of  to  be  at  the  flur&oe  of  the  crystal 
on  which  the  light  falls :  then,  when  x  is  zero,  the  expressions 
(33.)  must  ooii^ide  with  (Si.),  which  th^  will  do  if  we  make^ 

Let  6  =s  +  ;^),  then  e  is  the  actual  displacement  of  a 
molecule  within  the  crystal;  and  if  we  denote  oy  « the  angle 
which  «  makes  with  %  then 

r 

tan  « :s 

n 

therefore^  since  a,m  a^^  the  expressions  (23.)  give 

cos.  —  {Vgt-^x)  —  cos .       {Vf  t—X) 
tan  «  =        ^   ^>  

sin.  7^ (w,^ -a?)  +  sin. -r^ (»,/—«) 

A,  A| 

B  tan. Sir »  l-^  —  ; 

and  hence  _     #1        1  \ 

Now  the  equations  (21.)  give  us 
nearly:  therefore,  since      as      ,  we  find 

A,  +  A*,    "  \  ^  A*;  V' 

hence     -L  -  JL  „  ^.  Af-L  + 

B         ^  ij,  nearly; 
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From  this  nanilt  ve  learn,  1st,  that  ainoe  •  b  tha  nme  Ibr 
all  values  of   every  molecole  vibrates  to  and  fro  in  ft  straiglit 

lioe;  2Dd»  that «  varies  as      ,  that  i%  directly  as  the  ihick- 

nesa  of  the  ciystal  through  which  the  ray  has  passed,  and  in- 
veraeiy  at  the  aqnare  of  the  length  of  the  wave. 

These  results  are  equivalent  to  the  well-known  experi- 
mental laws  of  Biot;  hence  we  oondnde  that  our  formula 
(23.),  (25.)|  (S6.})  (27.))  represent  correcdy  the  motions  which 
constitute  a  ray  of  Ught  passing  through  the  crystal  in  the 
direction  of  its  axis* 

On  looking  at  the  length  of  this  paper  I  tUnk  it  will  be 
beat  to  reaerve  the  remainder  of  the  invesdgatioD  for  another. 

I  am,  Oentfemen,  yours,  3cc. 

Littlcmoor,  Clitheroc,  Jan.  9, 1839.  JoHN  ToVEY. 

P.S.  In  tile  paper,  vol.  xii.  p.  11,  line  8,  for  ^  (r)  read 
<p{r)         ibid,  line  9,  for  i  (r)  read  <p{r)A^]  and  p.  12, 
equatiijjis  (7.) ^br  p.  a^^  (n^J—k x^h),  read  f^^a^^  sin 
— /i  jc  —  b).    The  com  ctions  of  a  few  oliier  errors  in  the  same 
paper  hav(^  been  previously  given. 

— — — — «— II  ..^.^ 

XXX.     On  a  remarkable  Properly  of  Arteries  considered  as 
a  Cause  of  Animal  Heat.    By  J.  M.  Winn,  M,IX* 

A  BOUT  three  years  since  whilst  making  a  few  experiments 
with  caoutchouc,  I  was  forcibly  struck  with  the  property 
it  possesses  of  evolving  heat  when  suddenly  stretched,  and 
was  led  at  the  time  to  infer  the  probability  of  other  bodies 
being  similarly  endowed.  The  elastic  conr  of  arteries  espe- 
cially, froni  tile  mechanical  resemblance  it  bears  to  caout- 
chouc, apjKared  to  be  one  of  the  substances  most  likely  to 
exhibit  this  calefactory  principle ;  and  in  the  event  of  this  be- 
ing tlie  case  it  would  not  be  unreasonable  to  conclude  that 
the  incessant  contractions  and  dilatations  of  the  arteries  du- 
ring life  musi  prove  an  efficient  source  of  animal  heat. 

During  the  past  week  I  was  induced  to  resume  the  subject 
afiresh,  and  upon  making  an  experiment  with  part  of  the 
aorta  of  a  bullock,  I  felt  much  gratification  in  being  able 
to  verify  my  previous  conjecture*   The  experiment  was  per- 

•  CommaaicatedligrtheAiitbar* 
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formed  in  the  following  manner.  Having  cut  off  a  circular 
portion  of  the  descending  arch  of  the  aorta,  about  an  inch 
in  length,  I  laid  it  open  and  carefully  dissected  out  Ihe  ela- 
stic coat,  and  taking  hold  of  it  by  each  extremity,  I  pulled 
it  to  and  fro  with  a  continuous  jerking  motion  (in  imitation 
of  the  systole  and  diastole  of  the  artery)  for  the  space  of  about 
m  minute)  when  placing  it  upon  the  bulb  of  a  thermometer,  X 
had  the  wtisftctkm  to  find  th«t  after  it  had  renauied  two 
minates  the  mercury  had  risen  aa  maoj  degrees.  Oa  r** 
moving  the  thermoneler  the  heat  unmediatSy  began  to  ior 
niiiush.  To  be  certain  that  the  heat  did  not  ariae  froni  any 
other  sooroe  than  the  one  in  question,  I  took  the  precaution  of 
covering  my  fingers  with  a  double  layer  of  flannel^  to  prevent 
the  communication  of  heat  from  the  hodj  i  I  also  oovered  my 
mouth  with  a  handkerchief,  to  guard  against  the  warm  breath 
affecting  the  thermometer,  whilst  watching  the  progress  of  the 
experiment  1  may  likewise  state  that  the  experiment  was 
performed  in  a  room  without  a  fire,  the  temperature  of  the 
air  at  the  time  being  55°.  There  were  several  difficulties  to 
contend  with  during  the  investigation,  and  it  was  not  until 
after  repeated  trials  that  the  experiment  succeeded  to  my  satis- 
faction. The  chief  impediment  1  think  must  have  been 
owing  to  the  moisture  of  the  artery,  which  by  its  evaporation 
must  have  had  a  constant  tendency  to  carry  off  the  heat. 
Having  however  performed  the  experiment  twice  oonseco- 
tivdj  m  the  same  satisfactory  manneri  I  tliink  there  can  he 
but  uide  donbc  entertained  as  to  its  ooiielttsiTaieBs.  My  a^ 
tendon  was  often  arrested,  whilst  conducting  the  eKperimsiiC% 
by  the  striking  mechanical  analogies  between  caoutchouc  and 
the  elastic  coat  of  arteries.  Like  the  latter  it  could  be  elong* 
ated  to  twice  its  ordinary  length*  andf  on  withdrawing  the 
tensioi^  would  return  to  its  usual  dimension  with  considerable 
force  and  a  snapping  noise.  I  was  also  surprised  to  find,  on 
slightly  drying  it,  that  it  would  erase  black-lead  pencil  marks 
from  paper  without  leaving  a  stain.  This  latter  circumstance 
is  perhaps  of  trifling  importance ;  it  serves  however  to  show 
that  strong  mechanical  resemblance  may  exist  between  bodies 
widely  differing  in  their  chemical  properties. 

From  the  foregoing  observations  1  think  I  am  entided  to 
conclude  that  the  whole  of  the  heat  developed  in  tlie  animal 
mconomy  can  now  be  satiB&ctorily  explained*  Physiologists 
have.olten  proved  that  the  greater  part  of  animal  heat  is  oo- 
casionffd  by  die  chemical  changes  which  take  dace  in  the 
lungs  during  respirations  there  elways  remainea  however  a 
portion  whidi  could  not  be  referred  to  that  source^  but  which 
can  now  I  rfmaiHftr  be  fidlv  atfwinftd  for  bv  the  meohanioal 
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action  of  the  arteries.  The  fwedae  quantity  of  heat  given 
off  daring  each  beat  of  an  artery,  it  would  be  exceedingly 
difficult,  perhaps  impa8uble»  to  dtacover ;  but  if  we  admit  the 

development  of  only  a  very  small  quantity,  it  necessarily  fol- 
lows, from  the  circumstance  of  the  nction  of  the  arteries  being 
in  incessant  operation  during  life,  that  the  heat  must  quickly 
accumulate  to  a  great  extent,  and  that  the  body  unless  cooled 
by  the  functions  of  the  hktn  and  lungs,  would  in  a  short  space 
of  time  become  preternaturally  hot. 

The  followintj  'physiological  and  pathological  facts  appear 
to  conoborate  the  view  I  have  taken  of  the  mechanical  source 
of  heat.    1st,  The  minute  di;s»tributiou  of  the  arteries  to  every 
part  of  the  system  ensures  a  general  and  equal  distribution 
of  heaL  Sndly,  The  ossificatton  of  the  arteries  m  old  age,  by 
diminishing  their  dasticity,  is  a  probable  cause  of  the  dimi* 
nution  of  animal  heat  at  the  dose  of  life.   3rdly,  The  in- 
creased warmth  of  the  body  from  exercise  appears  to  be  more 
readily  explicable  upon  the  principle  of  Increased  force  in  the 
arteries  rather  than  that  of  increased  vigour  in  the  functions 
of  the  lungs,  in  as  much  as  the  immediate  efiect  of  exercise  is 
evidently  to  embarrass  the  breathings  as  shown  by  the  hnr* 
ried  respiration.    4thly.  In  many  diseases  of  the  lungs  where 
its  functions  are  all  at  fault  at  a  time  when  the  arteries  are 
beating  with  increased  violence,  the  heat  of  the  body  is  found 
to  be  above  the  usual  standard.    Sthly,  Medicines  which  di- 
minish  the  contractility  and  elasiiciLy  of  tlie  arteries  almost 
invariably  rctlace  the  heat  of  the  body.    6thly,  The  heat  of 
local  inflaiiiiuatioiis,  in  cases  where  the  constitution  does 
not  sympatiiize  to  any  extent,  cannot  be  easily  refened  to 
any  other  source,  as  the  arteries  immediately  in  the  neigh- 
boarhood  of  the  afifected  part  are  throbbmg  with  violence  at 
a  time  when  its  capillaries  (which  are  supposed  to  play  so 
large  a  share  in  the  chemical  theory  of  heat)  are  generally 
considered  to  be  entirely  arrested.   Many  facts  of  a  similar 
natnre  conld  be  enumerated,  but  enough  I  think  have  been 
stated  to  establish  the  truth  of  the  theoiy  in  question. 

Of  the  nature  of  the  mechanical  force  I  have  been  investi- 
gating little  can  be  said ;  it  may  possibly  be  a  kind  of  inter* 
molecular  friction.  It  is  clearly,  however,  of  a  different  na- 
ture from  ordinary  friction,  and  which  has  also  been  consi- 
dered a  cause  of  n?iimal  heat;  but  I  think  erroneously  so,  lor 
on  examinin^^  the  niechnnism  of  the  human  bodv  we  find  that 
everywhere  tiie  mosleilicicnt  means  of  defence  liave  been  pro- 
vided against  its  effects,  as  been  in  ihe  various  .synovial,  mucous, 
and  serous  membranes,  &c.  It  is  not  t  he  pixn  ince,  however, 
ui  tile  physiologijit  to  speculate  on  the  t^denlial  iialuic  oi  lue- 
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ehanical  or  vital  feces.  His  legitimate  object  in  the  present 
state  of  the  scienoe  would  seem  to  be  that  of  analyaiag  the 
simplest  operations  in  the  human  body to  aim  fiZrat  at  dis- 
covering the  innumerable  important  processes  that  are  carried 
OQ  through  the  influence  of  physicid  agents,  before  he  pre- 
sumes to  explain  tlie  higher  and  more  mysterious  principle 
of  life:  neither  should  he  hastily  call  the  vital  power  to  his 
aid,  to  explain  a  pha^nomenun,  such  as  heat,  that  is  kiiDwu  lo 
be  common  to  every  kind  ot  matter,  and  which  can  be  pro- 
duced by  a  variety  of  physical  forces  totally  independent  of 
life. 

Truro,  Nov.  8, 1838. 


XXXI.  On  the  Passarrc  qf  the  JSloon  across  the  Pleiades  in 
March,  Aui^ady  Sep'c/nOi:r,  and  November  1839.  Bj/  the 
lU'v,  JAitfES  GnooBi,  I'  JLA.S. 

[With  a  Chart:  Plate  V.]. 

7b  the  Editors  i^the  PhUosojphkal  Magassine  and  JoumaL 
Gentlemen, 

nPHE  annexed  chart,  showing  the  apparent  path  of  the 
moon's  centre  over  the  Pleiades  in  the  months  of  March, 
August,  September,  and  November  of  the  present  year,  might 
perhaps  prove  acceptable  to  some  of  your  astronomical  readers ; 
but  whether  of  sahicient  importance  to  merit  insertion  in 
your  iicKt  Number,  I  must  leave  to  your  determination.  The 
occii[[;Ltk)n  oil  the  19th  of  next  month  (March)  will  be  par- 
liculai  ly  iuLciesting ;  happening  when  tht:  inooa  is  only  lour 
days  old,  the  whole  of  her  disc  will  be  visible ;  and  as  the  im- 
mersions take  place  on  the  dark  side,  I  have  litde  doubt  but 
that  by  excludmg  the  enlightened  part  from  the  field  of  vieiv, 
and  using  a  telescope  of  considerable  power,  most,  if  not  all» 
the  tdescopic  stars  which  suffer  occaltatioo  may  be  perceived) 
and  their  immersions  observed*  I  should  mentioo,  that  as 
astronomical  telescopes,  generally  used  in  these  obser? ations^ 
exhibit  objects  in  an  inverted  order,  the  stars  in  the  accom- 
panyin|[  chart  are  inverted  also^  for  the  sake  of  more  readily 
companng  them  with  the  appearance  in  the  telescope*  In 
laying  down  the  places  of  the  stars,  the  right  ascensions  and 
declinations,  as  well  as  the  numbers  annexed  to  them,  are 
taken  from  the  catalogue  of  M.  Jeaurat,  as  given  by  Mr. 
Baily  in  the  Philosophical  Magazine  for  September  1822, 
page  189,  with  the  exception  of  No.  6,  the  declination  of  which 
as  there  given  appears  to  be  about  1'  15"  too  small.  Mr.  Baily 
in  projecting  his  chart  has  made  the  degrees  of  right ascen;^ion 
PhtL  Mag,  5;  3.  Vol  i  i.  jSo.  88.  Mur.  1839,  N 
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flBcd  dcclinatioTi  the  same  length  ;  I  have  here  used  the  pro- 
portion of  55  to  60,  which  I  believe  is  not  far  from  the  truth. 
If  a  circle  of  paper  1/t  inch  in  diameter  be  passed  across  tlie 
chart  so  that  its  centre  may  traverse  tlie  dotted  line,  it  will 
readily  be  seen  what  particular  stars  the  moon  will  <^ver»  as 
well  as  the  order  in  which  tliey  will  disappear. 

The  Nautical  Almanac  gives  the  tiinc  of  iinnu  r.sion,  emer- 
sion iuul  near  appuibeof  eighl  ui  thcpruiCipui:>lur2>,  utGreeo- 
wich^  as  uiidur : 

At  S**  6" — No.  7  or  b  immerges. 
8    9  — No.  6  or  g  immerges. 
8  S9  — No.  14  or  c  immerges. 
8  44  — No.  10  or  l  immerges. 

8  57  — No.  10  or  e  emerges. 

9  4  -*-No.  7  or  6  mergn, 
9   5  — No.  6  or  ^  emerges. 

9   9  near  apfNiwijof  the  moon's  soDthern  limb  to 
KaSOordL 

9  17  —No.  97 ori) nnmeiges, 

9  88  — No.  14  or  c  emerges. 

10  0  -^JNo.  51  or  h  immefges,  and  No.  87  or  i| 
emerges. 

10  17  near  appnlse  of  the  moon's  southern  limb  to 

No.  50  or /. 
10  36  — No.  51  or  k  emerges. 

Mr.  Bai]y  observes,  that  not  only  ]ias  the  passage  of  the 
moon  across  the  Pleiades  at  all  times  attracted  the  attention 
of  astronomers,  but  that  it  is  now  more  particularly  interesting 
as  ailording  a  favourable  opportunity  for  illustrating  the  theory 
of  Cagnoli,  wiili  respect  to  his  mode  of  determining  the  figure 
of  tlie  earth  by  means  of  occultalions  of  the  fixed  slnrs.  To 
which  i  will  only  add,  that  a  mc  i  e  complete  concurrence  of 
favourable  circumstances  for  this  jiuipose  can  hardly  be  hoped 
for  than  tliat  which  the  passage  of  the  1 9th  of  March  pre- 
sents. The  small  portion  of  the  moon's  disc  which  will  bu 
Uliuninatedy  her  high  northern  decimation^  and  her  path  so 
directed  as  to  cover  neariy  the  greatest  number  of  stars  possi- 
ble,  is  a  happy  cdncidenoey  which  I  am  sorry  to  say  we  shall 
not  meet  with  in  any  of  the  other  passages  of  diis  year,  and 
which,  indeedf  many  years  may  pass  before  it  occurs  again. 
Wishing  that  we  may  be  favoured  with  the  only  remaiuini^ 
but  most  important  desideratnmi  a  cloudless  aky, 

I  iemaui»  GentkmeUf  yours,  &e. 

SwiiuloD,Feb.  8;  lb3i^.  Jaues  Groobt. 
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XXXII.  Metcorolofiicnl  Obsn-cations  duriiv^  a  Itcsidencc  in 
Colombia  hcfxvecn  the  Years  1820  and  IS'SO.  Bj/  Colonel 
RicUAiiD  Wright,  Goveniur  (J'  the  Province  of  Loxa^ 
CoJlfideniial  Agent  of  ihc  Uepublic  qfthe  Bqmtor^  S^c,  ^-c. 

£G!ofltiDiMd  from  p*  104^3 

On  the  Method  of  Measuring  Heights  by  Boiling  Water, 

IT  will  be  observed  in  the  following  Journal,  that  the  indi- 
cation of  heights  i<i  in  most  cases,  joined  with  that  of  boil- 
ing water,  Tbe  former  is  in  fact  a  deduction  from  the  latter ; 
I  had  but  a  confused  idea  of  this  method,  till,  upon  my  ar- 
,  rival  at  Quito,  I  met  with  a  ])aniplilet  of  the  late  I).  I'l  ancisco 
Jose  Cakias  (one  ot  the  most  eminent  victims  sac  i  ilK  ed  by 
the  barhnrity  of  Murillo  on  taking  possession  ot  iiogota  in 
1816;  puhlislicd  in  1819  at  Bourdeaux,  in  which  he  details  the 
steps  by  which  he  arrived  at  a  knowledge  of  this  principle, 
and  the  experiments  by  which  he  confirmed  it.  In  the  year 
1801,  during  a  scicntiiic  excursion  in  tlie  neighbourhood  of 
Popayan,  he  happened  to  break  his  thermometer;  and  in  at- 
tempting to  mena  it  he  was  led  to  observe  tbe  Tariabilinr  of 
die  extrenili}  of  tbe  scale  corresponding  to  the  beat  of  bomng 
water.  His  reflections  on  this  subject  led  bim,  after  various 
experiments,  to  the  following  condtisioDS :  <^  The  heat  of  boU- 
ilig  water  is  in  proportion  to  tbe  atmospherical  pressure :  tbe 
atmospherical  pressure  is  io  proportion  to  the  height  above 
tbe  level  of  the  sea;  the  atmospherical  pressure  rollows  tbe 
same  law  as  the  risings  of  the  barometer,  or,  properly  speaking, 
the  barometer  shows  nothing  more  than  the  atniosphericnl 
pressure.  Boilinf^^  water  therefore  shows  it  in  tlie  same  man- 
ner as  the  baronseter.  It  can  consequently  show  the  eleva- 
tion of  places  in  the  same  manner,  and  as  exactly  as  this  in- 
strument." Ensayu  dc  una  juernona  sobre  nn  nuevo  metodo 
de  viedir  las  montaiias,  etc,  p.  10.  His  first  c^jniment  in 
Popayan  gave  b.  w,  75'  '7  of  Reauuiur,  tlic  liei^lii  of  the  ba- 
rometer being  22  in.  111.  To  find  dien  the  variation  cor- 
respottdbg  to  one  inch  of  the  barometer: 

2S^*  — 22»°*  11^-  =  5°-l  or  61  imes. 
80«— 75°-7  =  4?°-3.  Then 

ol 

Then  reversing  the  process 

4.0. Q  V  12 

a«'8  :  Igi* : :  4^>a;-^o,o  -  «  64-6  = 

0  *o 

N2 
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IKfferenoe  betwixt  this  resnlt  and  that  of  the  bftfotneter  S| 
lines.  Satisfied  with  this  coinmenoemeDt»  or  dawning  of  a 
new  theory,  he  began  a  series  of  experiments  in  the  moun- 
tains near  Popayan,  taking  this  city  as  the  centre  of  his  la- 
bours, and  fixing  the  elevation  of  the  barometer  atSS^  11^* 
and  boiling  water  at  75^*65  of  Reaumur. 

At  a  spot  named  Las  Juntas  I  made  my  first  observation. 
The  barometer  stood  at  21'  9^,  or  l^^  lower  than  atPopajan; 
the  heat  of  boiling  water  was  l-k'^'S  Reaumur.  Then 


>5 


HeightofthebarometerinPopayan22'  11*2  B.W«  75^-6 

at  Las  Juntas  21  9   l^^'-SO 


1  2*2  l°'i5 

1  M  =  14J'2:  IMS::  is^l^^^J^  s  o^^71  of  Reaamur 

14*2 

for  12*'  of  the  barometer. 

I  ascended  to  Paisbamba,  a  small  farm  five  leagues  south 
of  Popayan.    Barometer  20^  9*-l.  B.W.  73°*5. 

Barometer  in  Popayan  22'  B.W.  75°*65 

in  Paisbamba  20  9  -1    B.W.  73  '50 


Differences   2  2*1  2°  15 

2  2*1  =  261-1  :  2°- 15 : :  12  s  0^-988  of  Reaumur, 

for  12  lines  of  the  barometer. 

I  ascended  a  hill  E.  of  Paisbamba  called  Sombreros.  Baro- 
meter m  6^*5.  B.W.72*»*4, 

Barometer  in  Popayan  82^  lli*80«  B.  W.  75^*65 
—  on  Sombreros  19  6  -05,  B.  W.  72  '40 


Differences   S   5*15.  9  "25 

12X8^*25 

41^-15  :  3  -25  : ;  — rr-r?—  =  0'9i7  iur  12  iiiits  buiometor. 

41'15 

I  ascended  the  hill  of  Tambores:  barometer  18^  11^*6.  B. 

W.  71°-75. 

Barometer  in  Popayan     22' lli'2.    B.  W.  75°-65 
on  Tambores  IS  11  '6.   B.  W.  71  *75 


Diflerences    3  11  *6  3  '90 

47>-e  i  3^-9 : ;  12  «  0-98S  for  12i  barometer. 

9° 

Proof  that  above— of  Reaamur  is  the  true  exponent  of 
one  inch  of  the  barometer. 
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•    On  ike  method  ef  measuring  Heights  by  Boiling  Water,  1 8 1 

I  then  proceeded  to  take  the  observations  of  Las  Juntas 
and  iSoiubreros,  and  calculating  the  exponent  anew. 

in  Las  Juntas  219  B.  W.  74*60 
in  Sombreros  1^  6*05  72*40 


DifTerence^i     2  2*95  2*2 

26-95  :  2'^-2:  :  12     jlfj^  ^  O'^'^iy  Ueauamr  ibr  12  lines  of 

2o*9o 

the  barometer. 

B.  in  Paisbamba  20   9*1.    B.  W.  JS^^SO 
in  Tambores  18  11*6.  71  *76 


Differences     1    9*5  1°*75 

1-9-5  =  211-5  :  1°*75  ;:  12  =  0^-976  of  lleuumur 

21*5 

ibr  12  lines  of  barometer. 

The  mean  of  the  six  quotients  is  0*974,  which  may  be  as- 
sumed as  the  exact  exponent  of  12  lines  of  the  barometer. 

Given  then  the  heat  of  boiling  'water  in  any  place  tojind  the 
corresponding  elevation  ^ the  barometer^  and  eomequenU^  ite 
height  above  the  sea. 

As  0"*974:  12  lines,  so  is  the  difFerence  of  the  heat  of 
B.  W.  To  ascertain  at  Popayan  the  number  <>("  inches,  lines, 
&c.  of  the  barometer.  Ex.  in  Tambores,  !>.  W.  71'"15,  to 
find  liic  corresponding  height  oi  ihc  barometer, 

B*  W.  in  Popayan       7.5  '65 
in  Tambores     71  '75 


3  -90 


0*974 :  12 ::  «  48»*oa     4  0*05. 

As  Tambores  is  above  Popayan,  deduct  this  quantity  from 
the  height  of  the  barometer  in  tliat  city. 

Bar.  in  Popayan    S2  11  '20 
Deduct       4  00*05 


Reniaiii       18  11*15  ht.  of  bar.  in  Tambores. 
Rarouictrical  }iein;ht  observed    18  11*60 
Do.  by  calculation  of  B.W.      18  11*15 

Difference  45 
a  result  as  exact  as  can  be  desired. 

Upon  this  principle  I  caicukt^  fhe  elevation  qF  the  foU 
lowing  11  places: 
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Popayaii,  Poblason, 
Juntas,  Buenavista, 
Paisbainba,  Hevratiura, 
Sombreros,  Paslo, 
Tambores,  Quito, 
Estrellas, 

'  Working  opon  the  forcing  principle,  Cftldw  adapted  to 
his  thermometer  a  barometrical  scale.  The  product  oi  0^*974 
of  Reaumur  by  19  is  18*5069  or,  in  round  nambers  18*59  i*^ 
1 8^*5  of  Reaiimnr  correspond  to  19  indies  of  the  barometer. 
Then  measttrinff  18*5  from  the  summit^  or  80^  of  Reaumur's 
scale,  he  transferred  it  to  the  oppodte  side  of  the  thermome- 
ter,  dividing  it  into  19  equal  parts,  or  inches  of  the  barome- 
ter, subdividing  these  hy  a  nonius  into  21  each  =  half  a  line 
of  the  barometer.    \n  this  manner  the  elevation  of  the  ther- 
mometer by  boiling  water  indicates  the  com  ^^pondintr  eleva- 
tion of  the  barometer  under  the  same  atniospiici  ic  piessure. 
Caldas  observes  that  Humboldt,  to  whom  he  had  coninmni- 
cated  these  ideas,  when  they  met  in  Popayan,  ubjccltd  the 
vai'iabiiily  of  the  heat  of  boiling  water  under  the  same  atmo- 
spherical pressure ;  to  which  he  replies :    Long  practice  has 
tau^t  me  its  invariabilily  in  this  respect,  usin^  toe  requisite 
precantioDs  in  making  the  experiment:  otherwise^  how  could 
there  be  ec|iial  thermometers  r   Is  not  the  invariability  of  the 
heat  of  boilmg  water  under  the  pressure  of  28  inches  the  found- 
ation of  the  superior  term  of  all  thermometrical  scales?  It 
is  true  that  boiling  water  does  not  immediately  acquire  its  ex* 
treme  heat,  but  pushing  the  operation  to  its  maximum  its  heat 
is  always  the  same."  p.  24. 

Caldas  did  not  consider  an  invariable  exponent  possible, 
on  account  of  tije  variability  of  atmospheric  pressure.  The 
want,  iiowevor,  of  a  barometer  induced  nie  to  make  some  ex- 
periments tt)  ilii  effect,  by  way  of  rendering  this  metliod  of 
measuring  e!e^  a[  ii-  lill  more  simple,  and  of  more  general 
use.  Is  the  vai  iability  ot  aLinospheric  pressure  such  as  to 
make  any  important  difference  in  these  calculations  ?  Does 
not  water  bod  constantly  at  212^  at  the  level  of  the  sea?  At 
Quito  I  found  the  same  result  as  Caldas  had  several  yean 
before;  and  several  times  the  same  result  in  this  and  other 
parts  of  the  Andes.  The  difierence»  then,  is  scarcely  percep- 
tible in  the  thermometer,  and  consequently  unimportant  in 
the  result  s  of  a  calculation  founded  on  the  heat  of  boiling 
water.  The  thermometer  besides,  immersed  in  boiling  water, 
is  less  liable  to  a  variety  of  atmospheric  influences  to  which 
the  mercury  of  the  barometer  is  necessarily  subject.  Hence 
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the  gieaL  iliU'erences  in  different  barometrical  measurements 
of  the  same  elevations,  and  lUc  differences  observed  betwixt 
different  thermometers  exposed  to  the  air  in  the  same  place, 
which  I  ba?e  ob«md  on  oomparing  three  together  to 
amoont  often  to  1 1%  and  never  to  lew  than 

]  took  the  following  method  to  obtam  an  exponent  of  the 
value  in  feet  of  eech  ^gvee  of  the  dunuilthed  tempentnre  of 
boiling  water. 

The  elevation  of  Quito  is,  according  to  BooBaingao]^ 

9524}  and  water  boils  at  186^*25;  212°— 196°-25  =  15***5t 
9524*4- 1 5*75  3=  604  iL  6  in.  nearly.  Neglecting  the  fraction  at 
unimportant,  I  assumed  60t  feet  for  the  value  of  the  de^ree^ 
and  began  my  observation  on  the  conical  hill  of  Javirac, 
which  bocks  the  city,  tmd  is  cnlciiiiircfl  at  729  feet  in  height. 
Water  boiled  here  by  two  thermometers  at  195®.  Then 
196^*25—  195  =  1*25,  difference  of  boiling  water  between 
the  hill  and  the  city;  and  1*25x604  s=  75.3  feet;  difference 
26  feet.  I  next  ascended  tiie  volcano  orPichiuclia,  and  found 
at  the  foot  of  the  crater  B.  W.  ISG^.  212°— 166°  =  26^x604 
^  16'  7S0  feet;  and  adding  246  feet,  the  difference  betwecu 
this  point  and  the  sammil^  reckoned  at  15^*976.  There  could 
be  litde  error  hi  the  calculation*  I  next  applied  this  formoJa 
to  the  heights  of  several  placet  calculated  by  Hnmbold^  and 
where  the  heat  of  boiling  water  had  been  aaoertainad  by 
Caldai. 

T!nis  Bogota,  height  according  to  Humboldt     8694  ft. 
B.  W.  according  to  Caldas  197'''6 

DiUl-rence  •«••••••••»•  IS 

Popa van,  a  (  cording  to  Humboldt  •••••••«••••  5823 

B.  Vf.  202  *21   ••••••  5922 

Difference..   99 

i\is.{.o,  according  Lu  Humboldt   8572 

B.  W.  197' -6    8712 


140  ft. 

The  diflerences  here  are  hi  four  points  i7  leet»  1%  99. 
140.   With  respect  to  the  hill  of  Javiimcy  commonly  adled 

El  Panecillo^  I  suppose  the  measurement  to  have  been  made 
bjr  the  Academicians.  But  their  calcnlations  generally  diflfer 
from  those  of  Humboldt,  as  in  the  case  of  Quito;  the  former 
giving  9371  feet,  the  latter  9537;  Pichincha  1 5,600  feet, 
Humboldt  15,976 ;  Chimborazo  20,583,  Humboldt  21,414. 
But  even  a  difference  of  sites  is  sufficient  io  account  for  the 
27  feet  on  ground  so  unequal  as  that  oi'  Quito.   Tlie  18  feet 
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in  the  height  of  Bogota  is  so  trifling  adifrcrence,  that  it  rather 
proves  the  ttKactnen  of  my  cakulation.  In  Fopayan  we  have 
99  feet;  yet  the  difierent  Womelrical  lueasareiiiento  of  that 
city  difier  still  more  widely.  Caldas  observes»  p.  81>  The 
Baron  de  Hamboldlfs  barometer  stood  in  Popavan  at  23  8*4» 
mine  at  S9 11*2,  and  Bouguer*s  at  22  10*7.*'  The  moat  accu- 
rate measurements  of  the  peak  of  Tenerifie,  selecting  4  ootof 
14,  leave  a  diffiirenoe  of  71  French  toises,  or,  rejecting  the 
barometric  measurements  of  Bord%  of  18  toises.— Humboldf, 
Pers,  Nar.  v.  1,  p.  160,  170.  Saussure  is  said  to  have  found 
water  boil  at  1S7^  on  the  summit  of  Mont  Blanc,  being,  ac- 
cording to  Humboldt,  15,660.  It  is  90  feet  only  below  the 
point  on  l^ichinclia,  where  T  found  it  to  boil  nt  The 
elevations  nearly  equal  the  dillcrcnce  cannot  aiuoiuii  to  a  de- 
gree; and  I  consider  the  error  less  lil  1 1y  to  be  on  my  side, 
brrrtuse  I  was  nwnre  of  the  probable  cause  of  error,  and  had 
lo  deduce  ilic  iieigiiL  lioju  ihe  accuracy  of  the  observation. 
Humboldt  in  the  same  manner  suspects  the  accuracy  ot  La- 
mourom^a  observatimi  on  the  peak  of  Teneriffe. — P.  Nor.  vd. 
i  p.  159. 

(To  be  continiied.] 

XXXIIL  A  LeHer  to  Pnfis$or  Flarbes  m  his  conummiaUum 
on  the  edlmref  Steam  in  the  PkUotopMcal  Magazine  of  Feb* 
1689.   Btf  TnauAB  Webstbb,  M.A.|  Sec  Inst.  C 
Mt  Dear  Sir, 

A  LLOW  me  to  address  to  you,  through  the  medium  of  the 
Fhilosophicat  Magazine,  a  few  remarks  on  your  moat  va» 
loable  observations  on  the  colour  of  steam. 

The  conclusion  to  which  you  have  been  led,  that  the  colours 
of  steam  by  transmitted  Hghtare  due  to  a  pardcular  stage  of  the 
condensing  process,  appears  to  me  likely  to  furnish  informa- 
tion on  pomts  with  v^hich  we  are  at  present  totally  unac* 
quainted,  and  particularly  with  respect  to  the  constitution  of 
steam,  and  the  conversion  of  sensible  into  latent  caloric,  when 
steam  suddenly  expands.  We  know  that  the  hand  may  be 
held  in  high  })ressure  steam  issuing  from  an  orifirc ,  and  that 
highly  elastic  steam  allowed  to  expand  into  a  partial  vacuum 
will  instantly  resume  its  original  or  liquid  form,  which  pha> 
nomeiia  are  })erl"ectly  consistent  with  the  c^enoral  law  of  the 
absorption  oi  heat  on  the  dllaLiLion  of  butiies ;  but  of  the  law 
of  the  dimiiiution  of  temperature  consequent  on  this  absorp- 
tion we  are  totally  ignorant.  If  the  sum  of  the  latent  and 
sensible  heat  be  constant  for  steam  of  all  elasticities^  this  coih 

*  Coauuuuicatcd  by  tlie  AuUior. 
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version  must  be  much  more  rA\nd  for  high  than  tui  lo  w  steam, 
and  consequently  the  stages  of  condensation  must  be  parsed 
more  rapidly  in  the  former  than  in  the  latter  case.  I  am  not 
aware  ot  the  existence  of  any  authentic  obaerrations  on  the 
temperatare  of  highly  elastic  steam  when  expanded  into  a 
partial  vacnaroy  or  at  different  distances  from  the  orifice^  nor 
do  I  think  that  the  thermometer  will  furnish  the  reauisite 
knowledee,  as  its  changes  are  slow,  and  the  changes  to  oe  as- 
certained are  exceedingly  rapid^  and  unless  noted  at  the  in- 
stant the  numerous  sources  of  inaccuracy  will  embarrass  the 
results.  However^  the  thermometer  will  furnish  no  evidence 
re«pectinfr  the  caloric  of  elasticity,  as  it  lias  been  termed,  or 
of  I  he  state  of  the  particles  in  the  progress  of  the  steam  to- 
wards condensation.  If  these  successions  of  colour  are  due 
to  the  stage  of  condensation,  they  ought,  on  the  preceding 
principles,  to  succeeil  each  other  more  rapidly,  and  the  cri- 
tical stage  ought  to  appear  nearer  the  orifice  the  hiirliLr  the 
elastic  force  of  the  steam.  Thus  1  conceive  your  ubsti  vations 
on  the  colour  of  steam  may  be  employed  as  a  test  of  the  truth 
of  the  above  principles,  as  a  measure  of  the  conversion  of  sen- 
sible Into  latent  caloric  when  steam  suddenly  expands,  as  a 
means  of  obtaining  some  distinct  and  accurate  knowledge  of 
the  elasticity  and  temperature  of  steam  during  its  expansion — 
■laws  which  cannot  be  ascertained  the  mercurial  column 
and  the  thermometer,  owing  to  the  tune  which  their  indica^ 
tions  require^  and  finally  of  the  Tarious  transition  states  through 
which  the  particles  pass  betwixt  a  colourless  elastic  and  in- 
elastic fluid. 

Your  experiments  and  observations,  and  the  conclnsions 
which  may  be  derived  from  them,  are  the  only  ones  on  which  • 
I  can  rely  with  confidence,  as  su])porting  an  opmion  long  en- 
tertained by  me  respectinir  the  tIk  oi  v  of  clouds.  I  have  never 
been  able  to  assent  to  ilw  ilicones  generally  circulated  on  this 
subject,  but  have  considered  clouds  as  masses  of  vapour  still 
preserving  its  gaseous  form,  but  in  a  dificrent  stage  as  regards 
condLiisation  from  the  suiiuuiiding  vapour,  and  that  while 
their  shape  depends  on  the  manner  in  which  the  transfer  of 
heat  is  going  on,  their  colour  depends  on  the  state  of  transi- 
tion in  whi<£  tile  parddes  of  the  mass  exists  and  on  the  posi- 
tion of  the  mass  with  respect  to  the  illuminating  body  and  the 
spectator.  Thus  their  appearance  will  continue  the  same  only 
so  long  as  the  above  conditions  are  unaltered*  and  a  cloud 
which  appears  stationary  or  in  motion  may  in  reality  be  a 
mass  of  vapour  in  motion  or  at  rest. 

Should  these  brief  remarks  be  of  any  value  in  themselves, 
or  turn  the  attention  of  any  one  to  the  important  subject  which 
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vou  bave  brou^rht  forward^  I  am  sure  you  will  excuse  the  li« 
beitjr  I  bftftt  tMEfiD  In  thin  addmsiug  yoa. 

Yonn  ycary  tnily« 
26  GfMt  Qe«r|»-itm^  F«b.  18»  1839.        TuxmiA  WsBSTER. 

XXXIV,  Som  fmari$  m  I^droc^anie  Add^ 

IN  the  month  of  November  IHM  1  prepared  some  miliydrous 
hydrocyanic  acid,  by  passing  a  current  of  dry  sulphuretted 
hydrogen  through  a  tuoe  eonttuning  dry  cyanide  of  mereary, 
and  condensed  ue  product  by  a  freezing  mixture  enrroonding 
the  reoeivers;  almost  immediately  after  its  preparation  its 
specific  gravity  was  taken  at  the  temperature  or  57**  Fahr.» 
which  was  found  to  be  0*706 ;  and  in  two  hours  and  a  half 
afler  its  preparation,  I  proceeded  to  determine  its  refractive 
index,  by  inclosing  a  portion  of  the  acid  in  a  perfectly  air- 
tight hollow  prism,  whose  refi  ictiTifT  angle  was  49  '  15'  40", 
which,  acloptin£»  the  notation  ot  hir  J.  F.  W.  Ht  rschel,  we 
will  call  Z.  1;  then  by  a  very  .simple  instrumtut  which  1  am 
in  the  habit  of  using  tor  thi'se  purposes,  tile  angle  1),  or  that 
made  by  the  incident  and  refracted  ray,  was  found  to  be  for 
Frauenhofer*s  ray  A 14^  41^,  and  for  ray  H 15**  13'  SO".  Hence 

by  adopting  Sir  J.  Herschel's  formula,  viz.  |»  a  sin     "i  - 

sin-^ 

2 

in  which  expres&ion    represents  the  refractive  index^  we  have 

for  ray  A    ?  88  7*0/ 30" 

S4  57  50  log,  sin.  9*61989 


extreme  red 

2 


Temp.  37' 


'I 


and  lor  ray  H 

extreme  violet 
D 


(J.  =  1*S705  kg. 

D 

^  =  7  3G  45 


10598 


—  =  24  37  50  log.  sin.  9-61989 


{hi)' 


32  14  35  log.  sin.  9*72714 
B  1*9801  log.  •107M 


*  Communicated  by  die  Antlior,  firon  wiMMB  it  wtl  rsocifed  ia  dw  coone 
of  int  moaiiu^Bux* 
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lA.  i'or  ni)  A  =  1*2705       .u-  \ov  ray  II  =  I '2301 

ft  for  ray  H  =  r28Ql       ^  lor  ray  A  —  1  1:705       S  |Lt  ^ 

2)2-5506  S  ffc       =   -0095     ft  -  I 

1-2748 
•0096  J. 

"  5753  =  '"  **«*»^ 

With  II  view  oi  ascertaining  whether  any  and  what  change 
the  acid  t>o  prepared  would  undergo  in  the  course  of  time,  it 
was  put  into  a  stoppered  phial,  which  had  ako  a  cap  or  cover 
of  glaas  fitted  over  the  ttoppert  so  ca  the  more  e&otaally  to 
Moure  the  ecid  from  evep^atiooy  and  the  phial  waa  then  pot 
mto  a  tm  box  to  exclttde  it  from  the  actum  of  light;  and  lo 
carMS^  was  this  put  aslde^  that  I  lost  all  trace  of  it  until 
a  mw  weeks  sinoe^  'when  upoti  re-ezaminatioQy  I  foand»  that 
to  appearance,  as  far  as  I  can  remember  die  quanti^  the 
phial  contained,  it  has  suffered  no  diminution  in  bulk»  nor  was 
It  perceptibly  altered  in  appearance  excepting  a  very  minute 
deposit  of  a  light  grey  matter,  which  1  believe  to  be  lead  de- 
rived from  the  glass;  and  on  retaking  its  specific  gravity  and 
its  refractive  index,  there  was  found  to  he  no  appreciable  dit* 
litireiicc  from  tlie  results  formerly  oht  uoed  in  either. 

The  above  facts  go  to  prove  thai  real  hydrocyanic  acid, 
prepared  by  the  above  process,  is  capable  of  being  preserved 
for  a  length  of  time  in  close  vessels  if  light  be  excluded ;  the 
same  portion  of  acid  is  now,  and  has  been  for  more  than  a 
fortnight,  exposed  to  diffuse  davlight,  and  as  yet  has  shown  no 
signs  of  decompositbn ;  indeed^  miving  frequently  for  thepur- 
pose  of  demonstration  had  occasion  to  prepare  the  anhydroos 
add,  I  have  remarked,  contrary  to  the  general  opinion,  that 
theacid  so  prepared^  under  ordinary  circnmstances  of  keeping, 
that  is^  of  esposore  to  conunon  daylight,  that  not  one  portion 
in  five  or  six  undergoes  any  change  by  depositing  the  peculiar 
brown  matter,  if  the  phials  are  perfectly  well  stopped.  If  the 
'stability  of  this  acid  sliould  ultimately  turn  out  to  be  different 
from  wlmt  is  [generally  imagined,  it  is  not  improbable  that  in 
consequc'iKc  of  its  possessing  so  low  a  refractive  index  and 
dispersive  power,  that  it  may  be  made  available  ibr  some  use- 
ful optical  purposes. 

Now  it  has  been  stated  b)  Dr.  lircw.ster,  that  the  refractive 
index  of  cyanogen  lit^ucficd  by  prcasuic  is  1\>16  ;  hence  it  is 
possible,  f  conceive,  to  deduce,  without  the  risk  of  iucuiring 
any  very  considerable  error,  what  the  refractive  index  of  hy- 
drogen would  be  if  it  were  possible  to  obtain  that  body  in  a 
Hqmd  state;  fiir  as  hydrogen  and  cyanogen  combing  m  equal 
volumes  to  form  hydrocyanic  add,  and  theur  mmm  oeeura  In 
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the  gnseous  slate  without  any  condensntion  of  vnlunic,  it  may 
be  presumed  that  if  we  subtiat;l  the  ref  ractive  index  o I  hydro- 
cyanic acid  from  that  of  cyanogen,  viz.  -275  from  ''S\Q  —  -041 
for  the  refractive  index  of  liquid  hydrogen. 
88  Blackfran  Rotd,  London,  Feb.  1. 1898. 


XXXV.  On  the  Motion  and  Rest  of  rigid  Bodies.  By 
J*  J.  Stltb<tbk»  Prqfeiaor  €f  NaiunU  PhUosqphy  in  UnU 
wrsiti/  OoUegti  Londiau* 

IK  the  sabjoined  investigation,  which,  as fiir  as  I  know,  is 
my  own,  I  appl^  the  same  method  to  rigid  as  in  a  pre^ 
ceding  paper  I  applied  to  flnid  ^sterns. 

Let  xyz  be  ttie  coordinates  of  any  particle  in  a  rigid 
body; 

je^y     the  coordinates  of  some  other  particle  and 
let      4f^»ar  +  il     y  — ^  +  ifc      ai'  =  »  +  A 

Call  AdT,  Ajr,  As  the  increments  which  x^y^z  receive 
after  the  lapse  of  a  small  interval  of  time;  so  that  terms  in 
which  they  enter  in  two  or  more  dimensions  may  be  n^- 
lected. 

A(2^)  «s  As        —  — V— —J—  .1+  it 

^  '  dx  dy  dz 

P,  Q,  R  containing  binary  and  higher  combinations  oi  hfk,  /, 
which  we  shall  have  no  occasion  to  express. 

At  the  commencement  of  the  interval  the  squared  distance 
of  tlie  two  particles  was  (a/— ^)--f  (y  — ^}^  +  (^'— i:)-;  at  the 
end  of  the  interval  the  distance  squared  is 

{x'-x  +  A('.i)-Aa:)'-+  {y-i^  + A  (j/')- A^)V  (^'- s 
■I- A  (r')-A^)«. 

and  these  two  expr^ions  roust  be  the  same  by  the  conditions 
of  rigidity  whatever       and  I  may  be ;  i.  e. 

te  all  values  of  ^  iSr,  and  L 

*  Communkated  by  the  Author. 
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Hence  rejecting  infinitesimals  of  the  second  order  and 
equating  to  zero  separately  the  ooefficients  of  h\  k*f  l\  and  of 
kl^lk^hk^  we  have 

^  =  0  (a)  ^  +  -jjp-  =  0  (</.) 
dAz      ^  ,  ^   d  Ax      d  Ay      ^  .-^ 

-^-ow-^  +  ^-o  {/.) 

By  differentiating       (e)f  (/)  with  respect  to  fffdr,^  re- 
8pectiTeIy»  and  sabstitathig  from  (a)^  (&}»     we  obtain 

dz*  ^        dx*  dtf* 

By  diffcrentialin_fr  the  same  witli  respect  to^,  z^x  respect- 
ively, and  proceedJiig  as  bciore,  we  have 

^•Ag  d^Ax  _  ^  d[Az 

Thus,  theD,  we  have 

dAx_  ^    fPAjT     ^     ^Ax  _  ^ 

l^i^.O 
c{y 

dAz  _        (V-Az  _  ^     <^_A£  _  ^ 

A*  sa  A  +  B^/  +  Cz  (o.) 

Aj^  =  D  +  Ea;+F.f  (/>.) 

A2=bG+H«  +  K3^  (j?.) 

A,  B,  C,  D,  E,  F,  being  constant  for  a  given  instant  of  time ; 
between  which  by  virtue  of  the  s  m  (iQ,  we  have 

the  relations 

£  +  K»o      H  +  CaO  B+Fsio 

If  we  call     V,  to  the  three  component  velocities  of  the 
fiarticlea  at        z  parallel  to  the  tnree  axes,  and 
the  three  internal  fiurces^  it  ia  at  once  seen  that  f/,  v,  as 
also  A        A,     most  be  subject  to  the  same  equations  as 
Umit  Ax^  Ay^  A%\ 

sothatM  =  a  +  yj/ — /3s  (1)    A     =  a^  +  y^^  —  (A.) 
lit)  =  c+pj?  —  «^  (3). ,  AZ^  =  <^j+Pi*  —  ^^») 
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Alto  if         Z  be  the  imprested  ibrGe%  w»  hm 

X,+  X-^  (4) 

Y,  +  Y  =  (5) 

«,+  Z-|?  (6). 

And  by  Gauss's  principle,  calling  vi  tlie  mass  of  the  partide 

at  a,i^,  Zi  ASm.{X^TYf^^}  =  0. 
Hence  t  fjunting  separateW  to  zero  the  coefficients  of  a,  If/C, 
and  of  a,  fif  7|  id  the  quantity  JSm  (X|  A     +  Y|     i-  Z,A  Z^) 
we  have 

J«.X^  =  0 
Sm.Y^  =  0 
Xtn  •  Z^  =  0 


-Z;a:)=0  J 


5"  7;z .  ( X/ —  2!^  a:) 
Lastly^  we  have  the  =: 


dt 
_dt 
~  dt 


(U) 
(16) 


From  llie  fifteen  equations  marked  1  to  15,  the  motion 
ma^  be  determintd  by  assigninu  ilie  position  of  each  particle 
at  the  end  of  the  time  /  in  lei  nis  ol  ilii  three  initial  coordi- 
nates,  its  three  initial  velocities,  and  the  initial  values  of  the 
nine  qnantitici* 

Sm.if  Sviyz  Xm^ 
Sm^y  Xmxx  Smi^ 
Sm,M        ZntMjf  Xmii^ 

InthecaaeofrestX^a -X  -Y  Zjb— 2^and 
the  w  1^  7  to  12  indusively  taken,  express  the  condttiODS  of 
eqnilifarhini*  , 

Tbe  equations  Ofp9q»  which  have  been  obtained  from  con- 
dhianB  jninhf  geomOricalf  establish  the  well-known  but  inter- 
esting and  not  obmom  fac^  that  any  small  nootion  of  a  rigid 
body  may  be  oonceived  as  made  np  of  a  motion  of  truMJation 

and  a  motion  about  one  axis. 

Uiiifefii^OoUiC^LoBdaii^Oec^fl^lCISp         J.  J.  SvLviaxEll. 
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XXXVI.  On  the  Cohun  of  Mixed  Plates,   Btf  Sir  Daviii 
Bbewbteb,  ^.AS.* 

npHE  colours  of  mixed  plates  were  disoomed  by  Dr. 

Thomas  Youngts  snd  described  in  the  Philosophical 
Transactions  for  1802.  He  produced  them  by  interposing 
small  portions  of  water^  or  butter^  or  tallow  between  two 
plates  of  glas%  or  two  object  glasses  pcened  together  so  as  to 
give  the  ordinary  colours  of  thin  plates.  In  this  way  portions 
or  cavities  of  air  were  surrounded  with  water,  butter,  or  tal* 
low;  and  on  looking  through  this  combination  of  media  be 
saw  fringes  or  rings  of  colour  six  times  larger  than  those  of 
tliin  plates  tliat  would  hnve  been  produced  had  air  alone  been 
interposed  between  the  glasses.  These  fringes  or  rings  of 
colour  were  seen  by  the  direct  light  of  a  candle,  and  began 
from  a  wliiie  centre  like  those  produced  by  transmission ;  but 
on  the  dark  space  next  the  eda;e  of  the  plate,  Dr.  Young  ob- 
sei  ved  aiiotiici  isct  of  fringes  or  rings,  complementary  to  ilie 
firsts  and  beginning  from  a  black  centre  like  those  produced 
by  reflection.  This  last  set  of  colours  was  always  brighter 
than  the  first. 

The  IbUowii^  is  Dr.  Young's  explaoalioii  of  these  two 
series  cf  colours. 

In  order  to  understandy**  says  he,    this  circumstance, 
we  most  consider  that  \^  liere  a  dark  object  is  placed  behind 
the  glasses,  the  whole  of  the  light  which  comes  to  the  eye  is 
either  refracted  through  the  edges  of  the  drops,  or  reflected 
from  the  internal  surface;  wnile  the  light  which  passes 
through  those  parts  which  are  on  the  side  opposite  to  the 
dark  object  consists  of  rays  refracted  as  before  through  the 
cdires,  or  simply  passing  through  the  fluid.    The  respective 
combinaiiuns  of  these  portions  of  light  exhibit  a  series 
of  colours  oi  tliiierent  orders,  since  the  internal  reflection 
niutlifies  the  interference  of  the  rays  on  the  dark  side  of 
the  object,  in  the  same  manner  as  in  the  common  colours  of 
thin  plates  seen  by  reflection.  When  no  dark  object  is  near, 
both  these  series  of  colours  are  produced  at  once ;  and  since 
they  are  always  of  an  opposite  nature  at  any  given  thickness 
of  a  plate»  tney  neutralize  each  other  and  constitute  white 
light  t." 

•  Fran  tbe  Phflotoplikal  Tmrnt^Mtta  1838,  p.  78. 

f  Since  this  paper  was  wfitten  1  find  that  this  class  of  colours  was  dis- 
covered by  M.  Maxeas,  and  that  hia  experimeota  were  repeated  aod  faried 
by  M.  Dutour. 

t  FliSloMphieal  TnmetioDi,  1800.  Dr.  Young  republiilied  the  MttDS 
esphMtum  of  mixed  plates  in  180/  in  his  ElemsMs  ofNstnislPUlosaiiliiy. 
See  fohi^ip.  470, 7d7 }  foLii.  $80. 
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In  so  £ar  at  X  know^  these  obsenrations  have  not  been  fe* 
peated  by  an^  other  philosopher;  and  subsequent  aothora 
have  only  copied  Dr.  Young's  description  of  the  phenomena 

and  acquiesced  in  his  explanation  of  them.  In  taking  up  thfe 
subject  1  never  doubted  the  accuracy  or  the  gencrnlity  of  the 
results  oblaiued  by  so  distinguished  ;l  })Iiilosopher.  I  was 
induced  to  study  the  pha  huidi na  ofniixt  ^l  plates  iis  auxiliary 
to  a  more  general  inquiry;  and  liaving  observed  new  phaeno- 
mena  of  colour  in  mineral  bodies,  which  have  the  same  orioriu 
as  tho^c  (jl'  uiixtd  })laLes,  and  which  lead  to  conclusions  dit- 
fereni  Irom  those  of  Dr.  Young,  1  am  anxiou:s  tliat  they 
should  be  described  in  the  same  woJ^  which  contains  hin  ori- 
ginal observations. 

Having  experienced  considerable  difficult  in  obtaining 
satiifiM^lory  specimens  of  the  colonia  of  mixed  plates  by  using 
tiie  sabstanoes  employed  by  Dr.  Yonn^  I  sought  for  a  me- 
thod of  producing  them  which  should  be  at  once  easy  and 
inialUble  in  its  effects.  Witli  this  view  I  tried  transparent 
soap,  and  whipped  cream,  which  gave  tolerably  good  results; 
but  I  obtained  the  best  effects  by  using  the  white  of  an  egg 
beat  up  into  froth.  To  obtain  a  proper  film  of  this  substance 
I  place  a  small  quantity  between  the  two  glasses,  and  having 
pressed  it  out  into  a  film  I  sepnrate  the  glasses,  and  by  hold- 
innf  them  near  the  fire  I  drive  oiY  n  little  of  the  superflrTous 
moisture.  1  liu*  two  glasses  are  u^aiii  placed  in  contact,  and 
when  pressed  torjether  so  as  to  produce  the  coloured  frincfes 
or  rings,  they  are  then  krpt  in  their  place  either  by  screws  or 
by  wax,  and  may  be  picbci  ved  lor  any  Icii^lh  of  time. 

If  we  now  examine  with  a  magnifier  of  small  power  the 
tiun  film  of  albumen,  we  shall  find  that  it  contains  thonsands 
of  cavitieB  exactly  resembling  the  strata  of  cavides  which  I 
have  described  as  occurring  in  topaz,  quartz,  sulphate  of  lime 
and  other  minerals* ;  and  if  we  look  through  the  film  at  the 
margin  of  the  flame  of  a  candle,  we  shall  perceive  the  two 
sets  of  colours  described  by  Dr.  Young,  the  one  upon  the  lu- 
minous edge  of  the  flame,  and  the  other  on  the  dark  space 
contiguous  to  it«  The  first  we  shall  call  the  direct,  and  the 
seoondy  which  are  always  the  brightest,  the  com^kmeniaty 
/rinses. 

It  we  apply  a  higher  magnifying  pnv-er  to  the  albuminous 
films,  and  bring  the  edge  of  one  of  the  cavities  to  the  mai'gin 
of  the  flame,  we  shall  perceive  that  bolli  the  direcl  and  the 
complcmtulan/  colours  are  formed  at  the  very  edge,  the  com- 
plementary ones  ajipearing  just  when  the  direct  ones  have 
disappeared,  by  Lhc  u  iiluiiawal  of  tlie  edge  from  theliauie* 
*  £<iiiu  Xrau6.»  vol.  z.  Part  i.  p.  407* 
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As  Lhe  colours  therefore  are  produced  solely  by  the  edges 
of  the  cavities,  their  intensity  must,  (us^eris paribus,  depend 
on  the  smalUieas  of  the  eavitiet,  or  tfaa  namber  of  ed^  which 
oocar  in  a  ^jiTen  space*  When  we  succeed  in  rarmiDg  an 
anifonn  film  m  which  the  cavities  are  like  a  namber  of  minute 
points^  the  phaenomena  are  peculiarly  splendid  and  we  are  en* 
abled  to  stody  them  with  greater  fecQity .  When  the  edges  of 
these  cavities  are  seen  by  an  achroaiatic  microscope,  and  in 
direct  light,  neither  the  direct  nor  the  complementary  coloura 
are  visible ;  but  if  we  gradually  withdraw  the  lens  from  the 
cavities  a  series  of  beautiful  phaenomena  appear.  When  the 
vision  first  becomes  indistinct  both  the  direct  and  the  comple- 
mentary colours  appear  at  the  same  time,  specks  of  the  com^ 
jilcmentary  red  alternating  with  brighter  specks  of  tlic  direct 
green  light«  By  increasing  the  distance  of  the  lens  from  the 
cavities,  the  complementary  specks  become  less  and  less  visi- 
ble, and  we  see  only  the  direct  green  light. 

In  order  to  study  these  phaenomena  by  observing  the  ac- 
tion of  a  single  edge  upon  li^t,  and  to  ascertain  the  effect  of 
an  edge  whoi  there  were  no  prismatic  edges  to  tt&tuB^  and 
no  internal  snr&ce  to  reflect  light,  I  conceived  the  idea  of  im- 
mersing thin  plates  of  a  solid  substance  in  a  fluid  of  suc^  a  re- 
fractive power,  that  the  thickness  of  the  plates  should  be  vir- 
tually reduced  to  the  same  decree  of  thinness  as  the  film  of 
albumen  between  the  plates  ot  glass.  The  new  substance  de- 
scribed by  Mr.  Homer*,  and  which  I  shall  call  nacritef  fur- 
nished me  with  the  means  of  performing  this  experiment.  I 
accordingly  inclosed  the  thinnest  films  of  it  between  two  plates 
of  ^lass  containing;  b:ilsnni  of  capivi ;  and  T  Imd  the  satisfac- 
tiOH  of  ohserviiii:  Lhat  tlie  bounding  edge  of  tiie  plate  and  the 
fluid  produce tl  the  identical  direct  and  complementary  colours 
above  described. 

The  boundintr  edge  which  I  selected  lor  observation  gave  a 
bright  green  for  ihc  direct,  and  a  bright  red  fur  lUe  complement^ 
ary  lint.  This  edge  appeared  as  a  narrow  distinct  black 
line,  exceedmgly  w3l  denned»  and  of  a  uniform  breadth  like 
the  finest  micrometer  wire*  It  oonseqaendy  obstructed  the 
incident  ILriit  and  produced  the  phanomena  of  diffracted 
fringes.  Tnese  firinges,  however,  were  modified  by  the  pe- 
culiar circumstances  under  which  they  were  produced,  and 
exhibited  in  their  tints  both  the  direct  and  complementary 
colours  under  consideration. 
When  the  diffiracted  fringes  are  viewed  in  candle-light  by  a 

*  Philosophical  i'ruusiactiuus,  1836,  p.  49.  [or  L.  aud  E.  Phil.  Mag., 
voL  z.  p.  Ml* 

Fm.  Mag.&S*V6L  U.  No.  88.  Jlor.  1889w  O 
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lent  filaeed  ftt  a  giwter  distance  from  tlie  dlffiw^^ 
its  principal  focus,  tha  middle  of  the  ijitem  of  frmges  corr&* 
spending  to  the  diffracted  shadow  of  a  fibre  ie  oocii{iied  with 
the  direct  iint^  which  we  shall  snppofe  to  be  green ;  and  on 
each  side  of  this  green  shadow^  as  we  may  call  it^  we  observe 
very  faintly  the  compiementary  red  tinging  what  are  called  the 
two  first  exterior  fringes.  This  tinge  of  red  is  strongest  in  the 
first  fringe  within  the  solid  edge,  or  witliin  the  n^reen  shadow, 
while  it  is  vrllo'xis/i  in  the  first  trnige  wiiliout  the  green  sha- 
dow. These  effects  are  inverted  il  we  place  the  lens  nearer 
to  the  edge  than  its  principal  iociis. 

The  pnaenomena  now  described  appear  more  distinct  if  we 
take  an  extremely  Harrow  piece  ul  iiaerite,  having  its  two  edges 
nearly  in  contact,  and  transmitting  only  a  narrow  line  of  light. 
In  this  case  the  two  red  firm^  within  the  solid  edge  imite 
their  tints^  and  become  a  bri^t  red ;  and  in  like  manner  if 
we  place  the  lens  nearer  the  solid  edm  than  its  principal  fo» 
cus,  the  two  Yellow  fringes  will  unite  dieir  tints,  and  become  a 
brighter  yellow  band.  In  this  lastcase^  when  the  two  bound- 
ing edges  are  still  nearer  each  other,  the  nnitsd  fringes,  in 
place  (rt  being  yellow,  will  be  fften,  or  the  same  as  the  direct 
ooloar. 

If  we  bring  the  edges  of  two  pieces  of  nacrite  of  equal  thick- 
t\€<9,  very  near  each  other,  havincr,  ns  formerly,  green  for  the 
direct,  and  red  for  the  comj}leme7itary  colour,  the  '^pnce  between 
the  edges,  or  between  the  green  bands,  will  be  iaint  red  wlicii 
the  lens  is  nearer  tlie  edj^es  than  its  principal  focus,  Midyei- 
loxv  when  it  is  further  from  ihem;  but  if  the  edges  are  brought 
still  nearer,  tlie  faint  red  will  become  brighter,  and  tlie  united 
green  bands  will  take  the  place  of  tlie  yellow  one. 

Let  US  now  return  to  our  plate  of  namito  with  a  single  edge, 
having  g^een  and  red  for  the  two  tints :  and  let  ns  alwavs  sup- 
pose &at  the  lens  is  adjusted  id  obeerve  thedifflfacted  ninges, 
that  is,  that  the  lens  is  placed  at  a  greater  distance  from  the 
diffiracting  edce  than  its  principal  fcK^us.  We  shall  also  sap- 
poee  that  the  Tight  of  the  sun  passing  through  a  narrow  aper- 
tnre  parallel  to  the  difiiacting  edge  is  sobs&ited  for  the  light 
of  a  candle.  Under  these  circumstances  the  central  part  of 
the  system  of  fringes  seen  by  light  incident  perpendicularly, 
consists  of  blue*, green,  and  i/ellow  light,  constituting,  it 
were,  the  shadow  of  the  edge,  the  blue  light  being  on  the 
same  side  as  the  plate  of  nacrite,  and  the  yellow  rays  eucroacii- 
ing  upon  the  exterior  laint  red  band  already  deMiribed,  the 
other  red  band  next  the  blue  being  more  distinctly  seen.  If 

•  Owingto  theiiBaUqiiantiqrofbhienysiaiaadls*!^^ 
diMppeaa  in  it. 
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we  now  incline  the  incident  my  to  the  piftte  of  necrite  more 
than  90^,  the  faint  red  band  next  the  yellow  j^dually  be- 
comes brighter,  while  the  other  bands  become  fkinter ;  and  at 
the  botmaary  of  light  and  darkness  all  the  other  bands  dis- 
appear except  this  red  one,  which  is  the  comflcmcntary  colour 
\.o  tS\^  green ^  (j)rociiiced  l)y  the  union  of  the  }'ln:\  green  and 
i/ellffm  bands, ^  nm\  t!ie  colour  which  is  seen  npon  the  dark 
space  next  tiie  edge  of  the  flame,  as  described  by  Dr.  Youncr. 
If  we,  on  the  other  hand,  incline  the  incident  ray  in  an  oppo- 
site direction,  so  that  it  forms  with  the  plane  of  the  plate  a 
less  angle  than  dO*^,  the  red  band  iiexL  t.he  blue  will  now  be- 
come brighter ;  and  at  the  boundary  of  light  and  darkness, 
when  all  the  odier  bands  have  diMppeared,  the  rarf  band  will 
aflbrd  the  complementary  colour  to  uie  green. 

As  the  edge  of  the  plate  of  nacrite  is  waA  and  anpolisfaed, 
and  aecmatdy  perpendicular  to  the  paralld  fiice8»  there  are 
DO  reflected  nor  refracted  pendls,  whose  combinations  with 
one  another,  or  with  the  direct  rays,  can  be  employed  to  a^ 
count  for  the  complementary  colours.  The  phenomena  of 
mixed  plates,  indeed,  are  cases  of  diffraction  when  the  light  is 
obstructed  by  the  edge  of  very  thin  transparent  plates  placed 
in  a  medium  of  different  retractive  power.  If  the  plate  were 
opakr,  the  fringes  would  be  exactly  those  which  hnve  been  so 
often  (lL'>ciibedj  and  explained  by  the  principle  of  interference. 
But  owing  to  the  truiupui  ency  of  tlie  plate,  fringes  are  pro- 
duced within  its  shadow :  and  owinL'  to  the  thinness  of  the 
plate  the  light  transmitted  Lhiuugii  iL  and  rcLarded,  interferes 
with  the  partial  waves  which  pass  through  the  plate  and  with 
those  which  pass  beyond  the  difl&actmg  edge  with  nndimi* 
nished  velocltv,  and  modifies  the  nsoal  system  of  fringes  in 
the  manner  which  we  have  described. 

As  thepkiteof  nacrite  diminishes  in  thickness,  or  as  the  fluid 
in  which  it  is  immersed  approaches  to  it  in  refractife  density, 
the  central  coloured  bancis,  whose  union  constitutes  the  direct 
tint,  will  diminish  in  number,  and  descending  |^radaaliy  in 
the  scale  will  finally  disappear  when  the  retardation  produced 
by  the  plate  does  not  perceptibly  alter  the  phase  of  the  ray. 
when  the  plate,  on  the  other  hand,  increases  in  thickness,  or 
the  fluid  diminishes  in  refractive  power,  the  central  bands  will 
become  closer  and  more  niinieroiis,  and  will  fmally  resemble 
the  fringes  widiin  the  sluiduw  of  the  ordinary  system. 

When  the  plate  ul  nacrite  is  thicker  at  one  place  than  an- 
otlier  by  the  partial  removal  of  a  parallel  film,  the  edge  where 
the  increase  of  thickness  takes  place  produces  exactly  the  same 
phsnomena  as  the  edoe  of  tiie  film  that  b  removedl,  or  of  the 
nlm  that  is  derated  above  the  general  surface^  and  hence  wi  * 
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aie  led  to  look  for  the  phanoaiena  of  mixed  plates  in  mine- 
rals, such  as  stdphate  of  lime  and  mica^  where  a  plate  of.  two 
diffibrent  thicknesses  can  be  easOy  obtained.  I  faaYe  accord- 
ingly discovered  the  phnomena  of  mixed  plates  distinctly 
euiibited  in  sdphate  of  lime  and  mica. 

A  more  splendid  exhibition  of  these  colours  is  seen  when  a 
stratom  of  cavities  of  extreme  thinness  occars  in  sulphate  of 
lime.  I  have  observed  such  strata  repeatedly  in  the  cypsum 
from  MontHoartre ;  but  they  are  most  beautifial  when  we  stra- 
tum has  a  circular  form.  In  this  case  the  cavities  are  exceed- 
ingly thin  at  the  circumference  of  the  circle,  and  j^radually 
increase  in  deptli  tcnvnrds  the  centre,  so  that  we  have  a  series 
ot  edges  increasing  m  tliickness  towards  a  centre ;  the  very 
reverse  of  a  mixed  plate,  such  as  a  film  ol  albumen  pressed 
between  two  convex  surfaces.  The  system  of  rings  is  there- 
fore also  reversed,  the  hicrhesL  order  of  colours  l)eing  in  the 
cciiLie,  while  llie  lowest  are  at  the  circumterence  of  ihc  eiicu- 
lar  stratum.  In  many  strata  of  cavities,  such  as  the  one  which 
I  have  mffKwa  in  my  paper  on  the  now  floids  in  minerals 
the  cavilies  are  too  deep  to  give  the  ooloors  of  mfated  plates. 

Another  example  of  the  coloors  of  mixed  plates  in  natnnl 
bodies  occuis  in  specimens  of  niiGa»  through  which  titanium 
is  disseminated  in  beautiful  flat  dendritic  crystals  of  various 
degrees  of  opacity  and  transparency.  In  thM  specimens  the 
titanium  is  often  disseminated  in  grains,  forminff  an  irregular 
surface.  The  edges  of  these  grains,  by  retarding  the  light 
which  they  transmit,  produce  the  direct  and  complementary 
colours  of  mixed  plates  in  the  most  perfect  manner,  the  tints 
passing  through  two  orders  of  colours  a*^  the  grains  of  titanium 
increase  in  siae  towards  the  interior  ot  the  irregular  patch.  I 
have  observed  another  example  of  these  colours  in  the  deep 
cavities  of  topaz,  from  which  the  fluids  have  either  escaped, 
leaving  one  or  buili  of  the  surfaces  covered  with  minute  parti- 
cles of  transparent  matter,  or  in  which  the  fluids  have  £>ullci  ed 
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the  spring  of  1834  I  began  lo  put  in  practice  a  method 
^  which  I  had  devised  some  time  previouslyy  for  employing 
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to  purposes  of  utility  the  very  curious  property  whicli  lias 
been  long  known  to  cliemists  to  he  possessed  by  the  nitrate 
of  silver;  namely,  its  dl  c  ol  i  aiion  when  exposed  to  the  violet 
rays  of  light.  This  piopei  ly  apjimrcd  to  niu  to  be  perhaps 
capable  of  useful  application  iu  the  following  manner. 

I  proposed  to  spread  on  a  sheet  of  paper  a  sufficient  quan- 
tity of  me  nitrate  of  silver,  and  tlien  to  set  the  paper  in  the 
sunshine,  having  first  placed  before  it  some  object  castine  a 
well-defiiwd  shadow.  The  light,  actbg  on  the  rest  of  Uie 
paper,  would  naturally  blacken  it,  while  the  parts  in  shadow 
would  retain  their  wniteness*  Thus  I  expected  that  a  kind 
of  image  or  picture  wooid  be  produced,  resemblioff  to  a  cer- 
tain degree  tiie  object  from  wh  ich  it  was  derived,  lexpected, 
however,  also,  that  it  would  be  necessary  to  preserve  such 
images  in  a  portfolio,  and  to  view  them  only  by  candle-light; 
because  if  by  daylight,  the  same  natural  process  which  form- 
etl  tfie  images  would  destroy  them,  by  blackeuiog  the  rest  ol' 
the  paper. 

Such  ^vas  my  leading  idea  belore  it  was  enlarged  and  cor- 
rected by  experience.  It  was  not  until  some  time  after,  and 
when  I  was  in  possession  ul  several  novel  and  curious  results, 
that  1  thought  of  inquiring  whether  this  proce^is  Lad  been 
ever  propoi^  or  attempt^  before?  I  found  that  in  foct  it 
had ;  but  apparently  not  followed  up  to  any  extent,  or  with 
mudi  perseverance.  Hie  few  notices  that  I  have  been  able 
to  meet  with  are  vague  and  unsatisfoctory;  merely  stating 
that  such  a  method  eidsts  of  obtaining  the  outline  of  an  ol^ 
ject^  bat  going  into  no  details  respecting  the  best  and  most 
advantageous  manner  of  proceeding. 

The  mily  definite  account  of  the  matter  which  I  have  been 
able  to  meet  with,  is  contained  in  the  first  volume  of  the  Jour- 
nal of  the  Royal  Institution,  page  170,  from  which  it  appears 
that  the  idea  was  originally  started  by  Mr.  Wedgwood,  and 
a  numerous  series  of  experiments  made  both  by  him  and  iSir 
Humphry  Drvv,  which  however  ended  in  failure.  I  will  take 
the  liberty  ot  quotinir  a  few  passages  from  this  uiciuoir. 

**  The  copy  of  a  painting,  immediately  after  being  taken, 
must  be  kept  in  an  obscure  place.  It  may  indeed  be  ex- 
amined in  the  shade,  but  in  this  case  the  exposure  should  be 
only  for  a  few  minutes.  No  attempts  that  have  been  made  to 
prevent  the  uncolonred  parts  iirom  being  acted  upon  by  light, 
nave  as  yet  been  successful.  Th^  have  been  covered  with 
a  thm  coating  of  fine  varnish ;  but  this  has  not  destroyed  theur 
suseeptibilitv  of  becoming  coloured*  When  the  solar  rays 
are  passed  wrough  a  print  and  thrown  upon  prepared  paper, 
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the  unshaded  parts  are  slowly  copied ;  but  the  lights  trans- 
mitted by  the  shaded  parts  are  seldom  "^o  definite  as  to  form 
a  distiiir't  rr semblance  of  them  by  producing  difierent  inteii- 
sities  oi  colour. 

"  The  iriKiL'.  s  Inrnied  by  means  of  a  camera  ohscura  have 
been  found  to  bi_  too  faint  tu  produce,  in  any  moderate  time, 
an  effect  upon  the  nitrate  of  silver.  To  copy  iliese  images  was 
the  fit  sL  objeci  of  Mr.  Wedgwood,  but  all  his  numerous  ex« 
periments  proved  unguocessfiil.'' 

These  are  the  obterfiliont  of  Sir  Hmniiliiy  Davy.  I  have 
been  informed  by  a  edentifle  friend  that  tlib  nniavoorable 
salt  of  Mr.  Wedgwood's  and  Sir  Humphry  Davy's  experimenti* 
was  the  chief  cause  which  discouraged  him  from  following 
up  with  perseverance  the  Idea  which  ne  bad  also  eDtertained 
of  fixing  the  beautiful  images  of  the  camera  ob$ctara.  And  no 
doubt,  when  so  distinguished  an  experimenter  as  Sir  Hum* 
phry  Davy  announced  "  tliat  all  experiments  had  proved  un- 
successful," such  a  statement  was  calculated  materially  to  dis- 
courage further  inrjiiiry.  The  circumstance  also,  aiiiiouiK  rd 
by  Daw,  that  tl»e  paper  on  whitli  tliese  images  were  depicted 
was  liabk  to  become  entirely  dark,  and  that  nothing  hitherto 
tried  woultl  prevent  it,  would  perhaps  have  induced  me  to 
consider  the  attempt  as  hopeless,  if  1  had  not  (loi  tunately) 
before  1  read  it,  already  discovered  a  method  of  overcoming 
this  difficulty,  and  offing  the  image  in  such  a  manner  that 
it  is  no  more  liable  to  injury  or  desmction. 

In  the  course  ofmjexperimenti  directed  to  that  end)  I  have 
been  astonished  at  the  variety  of  effects  whidi  I  have  found  pn>- 
dnced  by  a  very  limited  number  of  different  processes  when 
combined  in  various  ways;  and  also  at  the  length  of  time 
which  sometimes  elapses  before  the  full  effect  of  these  mani- 
fests itself  with  certainty.  For  I  have  found  that  images 
formed  in  this  maimer,  whirli  have  appeared  in  good  preser- 
vation at  the  eiul  of  twelve  niotulis  from  the  time  of  their 
formation,  have  nevei  t!i(-lt  soiiicu  iiat  altered  during  tlie  se- 
cond year.  This  circumstance,  added  to  the  fact  that  the 
first  attempts  which  1  niatle  became  indistinct  in  jjrocess,  of 
time  (the  paper  growing  wholly  tlark induced  me  to  watch 
the  progress  of  the  change  during  some  considerable  time,  as 
1  thought  that  perhaps  all  these  images  would  ultimately  be 
found  to  fiide  away.  I  founds  however,  to  my  satisiactioiiy 
*  that  this  was  not  the  case;  and  having  now  kept  a  number  of 
these  drawings  during  nearly  five  years  without  their  sofihring 
any  deterioration,  I  uipk  myself  authorized  to  dmw  condn- 
sions  fimn  my  ezperiments  wilJi  more  certainty. 
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f  3.  Ej/tei  and  Agpearanee    tkne  Images* 

The  images  obtained  in  this  manner  are  tliemselves  whiter 
bat  the  ground  upon  which  they  display  theoiMdvcs  is  ya* 
riously  and  pleasingly  coloured. 

Such  is  u»  wiety  of  which  the  process  is  capable^  that 
by  merely  vaiying  the  proportions  and  some  triflinsr  details  of 
manipolationt  any  of  the  following  colours  are  reauly  attain* 
able; 

Sky-blue^  Brown,  of  various 

Yellow,  Blacks 

Hose-colour, 

Green  alone  is  absent  trom  the  list,  with  the  exception  of  a 
dark  shade  of  it^  apfiroaching  to  black.  The  blue-coloured 
variety  has  a  very  pleasing  effect,  somewhat  like  that  pro- 
duced by  the  Wedgwood -ware,  which  has  white  figuris,  on 
a  blue  ground.  This  variety  also  retains  its  colours  perfectly 
if  preserved  in  a  portfolio^  and  not  being  subject  to  any  spon- 
taneous change,  requires  no  preserving  process. 

These  diment  shades  of  oolottr  are  of  course  so  many  di& 
ferent  chemical  compounds,  or  mixtures  of  sndiy  which  cbe* 
mists  have  not  hitherto  distinctly  noticed. 

J  3.  First  Appiications  of  this  Process. 

The  first  kind  of  objects  which  I  attempted  to  copy  by  this 
process  were  flowers  and  leaves,  either  fresh  or  selected  from 
my  herbarium.  These  it  renders  with  the  utn^ost  truth  and 
fidelity,  exhibitincr  even  the  yenatioQ  of  the  ieavesy  the  minute 
hairs  that  clothe  ilic  })1ant,  &c. 

It  is  so  natural  to  aoauciate  the  idea  of  labour  with  great 
complexity  and  elaborate  detail  of  execution,  that  one  is  more 
struck  at  seeing  the  tliousand  florets  ol  an  Agruslis  depicted 
with  all  its  capillary  branchlets  (and  so  accurately^  thai  none 
of  all  thb  multitude  shall  want  its  little  bivalve  calyx,  requiring 
to  be  eacamined  through  a  lens),  than  one  is  by  the  picture 
of  the  Uu»e  and  simpte  leaf  of  an  oak  or*  chestnut.  But  in 
truth  the  difficulty  is  in  both  cases  the  same*  The  one  of 
these  takes  no  more  time  to  eiecute  than  the  other ;  for  the 
object  which  would  take  the  most  skilful  artist  days  or  weeks 
of  labour  to  trace  or  to  copy,  is  effected  by  the  boundless 
powers  of  natural  chemistry  in  the  space  of  a  few  seconds. 

To  give  an  idea  of  the  degree  of  accuracy  with  which  some 
objects  can  be  imitated  by  this  process,  I  nce(!  only  mention 
one  instance.  Upon  one  occasion,  having  made  an  image  of  a 
piece  of  lace  of  an  elaborate  pattern,  I  showed  it  to  some  per- 
sons at  the  dibtauce  of  a  few  feet,  with  the  inquiry,  whether  it 
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was  a  good  representation  ?  when  the  reply  was,  "  That  they 
wQYii  not  to  be  so  easily  deceived,  for  that  it  was  evidently  no 
picture,  but  the  piece  ol"  lace  itself.** 

At  the  very  conimencemeiit  ol'  my  experiments  upon  this 
subject,  when  I  saw  how  beautiful  were  the  images  which 
were  thus  prodiicod  by  the  action  of  light,  I  regretted  the 
more  that  they  were  destined  to  have  such  a  brief  esdstence, 
and  I  resolved  to  attempt  to  find  ont»  if  possiblei  some  me- 
thod of  preventing  this»  or  retarding  it  as  much  as  possible. 
The  following  considerations  led  me  to  oonoeive  the  possi* 
bili^  of  discover  in  a  preservative  process. 

The  nitrate  of  suver,  which  has  Income  black  by  the  action 
of  light,  is  no  longer  the  same  cbemic^  substance  that  it  was 
before.  Consequently,  if  a  picture  produced  by  solar  light  is 
subjected  afterwards  to  any  chemical  process*,  the  white  and 
dark  parts  of  it  will  be  differently  acted  upon ;  and  there  is 
no  evidence  that  after  this  action  has  taken  place,  ihc^c  white 
and  dark  parts  will  any  longer  be  subject  to  a  spontaneous 
change ;  or,  if  they  are  so,  still  it  does  not  follow  that  that 
change  will  nirjo  tend  lo  absiniilaie  them  to  eacli  other.  In 
case  of  their  remaining  dissimilar^  the  picture  will  remain  vi- 
sible, and  therefore  our  obiect  will  be  accomplished. 

If  it  should  he  asserted  that  exposure  to  sunshine  would 
mcmarilij  reduce  the  whole  to  one  uniform  tin^  and  destroy 
the  picture^  the  omisvrcbandi  evidently  lies  on  those  who 
make  die  assertion.  If  we  designate  by  the  letter  A  the  ex- 
posure to  the  solar  lights  and  by  B  some  indeterminate  die- 
mical  process,  my  argument  was  this:  Since  it  cannot  be 
shovna,  d  priori,  that  toe  £nal  result  of  the  series  of  processes 
ABA  will  be  the  same  with  that  denoted  by  B  A,  it  will 
therefore  be  worth  while  to  put  the  matter  to  the  test  of  ex- 
periment, viz.  by  varying  the  process  1^  until  the  right  one  be 
discovered,  or  until  so  many  trials  have  been  made  as  to  pr^ 
elude  all  reasonable  hope  ot  its  existence. 

My  first  trials  were  unsuccessful,  as  indeed  I  expected ; 
but  after  some  time  I  discovered  a  metliod  which  answers 
perfectly,  and  shortly  afterwards  another.  On  one  of  tliese 
more  especially  I  have  made  numerous  experiments;  the 
other  I  have  comparatively  little  used»  because  it  appears  to 
require  more  nicely  in  tne  management  It  1%  however^ 
equal,  if  not  superior,  to  the  first  in  brilliancy  of  effect. 

Thb  chemical  change,  which  I  call  the  preserving  procesSf 
is  for  more  effectual  than  could  have  been  anticipated.  The 
paper,  which  had  previously  been  so  sensitive  to  light,  becomes 
completely  insendble  to  it,  insomuch  that  I  am  able  to  show 
the  Society  specfanens  which  have  been  exposed  finr  an  hour 
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to  the  full  sumuici  sun,  and  iioai  which  exposure  the  image 
has  suffered  tjothiiig,  but  retains  its  perfect  whiiciiess. 

1 4.  On  Me  Art  f^Jixing  a  Shadonu 

The  pbaenomenon  which  I  have  now  briefly  mentioned  ap- 
pears to  me  to  partake  of  the  dierecCer  of  the  marvellous^ 
almoet  as  mach  as  any  fact  which  physical  investigation  has 
yet  brought  to  onr  knowledge  The  most  transitonr  of  things, 
a  shadow,  the  proverbial  emblem  of  all  that  is  neetbg  and 
momentary,  may  be  fettered  by  the  spells  of  omr  natural 
magic^*  and  may  be  fixed  for  ever  in  the  position  which  it 
seemed  only  destined  for  a  single  instant  to  occupy. 

This  remarkable  phaenomenon,  of  whatever  value  it  may 
turn  out  in  its  application  to  the  arts,  will  at  least  be  accepted 
as  a  new  proof  of  the  vnlue  of  the  inductive  methods  of  modern 
science,  which  by  noticing  ilie  occurrence  of  unusual  circum- 
stances (which  accident  perhaps  first  manifests  in  some  small 
degree),  and  by  following  them  up  with  experiments,  and 
varying  the  conditions  of  these  until  the  true  law  of  nature 
which  they  express  is  apprehendtd,  conducts  us  at  length  to 
consequences  altogether  unexpected,  remote  from  usual  ex- 
perience, and  contrary  to  almost  universal  belief.  Such  is  the 
ftdt  that  we  may  recmve  on  paper  the  fleeting  shadow,  arrest 
it  there,  and  in  the  space  of  a  single  minute  fix  it  there  so 
firmly  as  to  be  no  more  capable  of  change,  even  if'  thrown 
back  into  the  sunbeam  from  which  it  derived  its  origm. 

§  5. 

Before  going  iurdjer,  I  may  however  add,  that  it  is  not 
always  necessary  to  use  a  preserving  process.  This  I  did  not 
discover  until  after  I  had  acquired  considerable  practice  in 
this  art,  having  supposed  at  fast  that  all  these  pictures  would 
ultimately  become  indistinct  it  not  preserved  in  some  way 
from  the  change.  But  experience  has  shown  to  me  that  there 
are  at  least  two  or  three  aiflerent  ways  in  wfaidi  the  process 
may  be  condncted,  so  that  the  images  shall  possess  a  cbara<y 
ter  of  durability,  provided  they  arecqit  from  the  action  of  di- 
rect sonshme.  These  wavs  have  presented  themselves  to  n<^ 
tice  rather  accidentally  than  otherwise;  in  some  instances 
without  any  particular  memoranda  having  been  made  at  the 
time^  so  that  I  am  not  yet  prepared  to  state  accurately  on  what 
particular  thing  this  sort  of  semi-durability  depends,  or  what 
course  is  best  to  be  followed  in  order  to  obtain  It  But  as  I  have 
found  that  certain  of  the  images  which  have  been  subjected  to 
no  jircserving  process  remain  quite  while  and  perfect  al  ter  the 
lapse  of  a  year  or  two>  and  indeed  show  no  symptom  whatever 
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of  changing,  while  others  differently  prepared  (and  left  unpre- 
served)  have  grown  quite  dark  in  one  tenth  of  that  time,  I 
think  this  singularity  requires  to  be  pointed  ont.  Whether 
it  will  be  of  much  value  I  do  not  know ;  perhaps  it  will  be 
diought  better  to  incur  at  first  the  small  additional  trouble  of 
employing  the  preservinf^  process,  especir^ny  a.?  the  drawings 
thus  prepared  will  stand  the  sunshine  ;  ^\  liilc  the  unpreserved 
ones,  however  well  they  last  in  a  portfolio  ov  in  common  day- 
light, should  not  be  risked  in  a  very  strong  ligiit,  as  they  would 
be  liable  to  change  thereby,  even  years  after  their  original  for- 
mation. This  Very  quaiit},  however,  admits  of  useful  appli- 
cation. For  tliiii  semi-durable  paper,  which  retains  its  white- 
ness for  years  in  the  shadcy  and  yet  suffers  a  change  whenever 
expotMd  to  the  solar  lifjfaty  is  evicmtly  well  suited  to  the  use  of 
a  naturalist  travellinff  in  a  distant  counti^t  who  may  wish  to 
keq9  some  memorialof  the  plants  he  findsy  withont  having  the 
trouble  of  drying  them  and  carrying  them  about  with  him.  He 
would  only  have  to  take  a  sheet  of  this  papi  r,  i\\row  the  ima^e 
upon  it,  and  replace  it  in  his  portfoliow  The  defect  of  this 
particular  paper  is,  that  in  general  the  ground  is  not  even ; 
but  this  is  of  no  consequence  where  utility  alone,  and  not 
beauty  of  efl^t  is  consulted* 

§  6.  Portraits. 

Another  purpose  for  which  I  think  my  method  will  be 
loiiiid  very  convenient,  is  the  ninl  ini^^  of  outline  portraits,  or 
silhouettes.  These  are  duw  ^Irea  uaced  by  the  hand  from 
shadows  projected  by  a  candle.  But  the  haud  is  liable  to  err 
from  the  true  outline,  and  a  very  small  deviation  causes  a  no- 
table diminution  in  ihe  resemblance.  I  believe  this  manual 
process  cannot  be  compared  with  the  truth  and  6delity  with 
which  the  p<Mtrait  is  given  by  means  of  solar  light 

$  7<  Paintings  on  Glass, 

The  shadow-pictures  which  are  formed  by  exposing  paint- 
ings on  glass  to  solar  light  are  very  pleasing.    The  glass  itself 
around  the  painting  should  be  blackened;  such,  for  instance^ 
'  as  are  oflen  employed  for  the  magic  lantern.   The  paintings 

on  the  glass  should  have  no  bright  yellows  or  reds,  for  these 
stop  the  violet  rays  of  light,  which  are  the  only  effective  ones. 
The  pictures  thus  formed  resemble  the  produe  t  ions  of  the  nrt- 
ist's  pencil  more,  perhaps,  than  any  of  the  utliLrs.  Pcr^uus 
to  whom  I  have  shown  them  have  generally  mistaken  them  for 
such,  at  the  same  time  observiug,  that  the  style  was  new  to  them, 
and  must  be  one  rather  difiicuit  to  acquire.    It  is  iu  these  pic- 
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tures  only  that,  as  yet,  I  have  observed  indications  o^cilonr.  I 
have  not  had  time  to  pursue  this  bi  aiich  oi'tlie  iiujuiry  lurlher. 
It  would  be  a  great  thing  it  by  any  means  we  could  accomplish 
the  delineatioa  of  objects  in  their  natural  colours.  I  am  not 
very  sanguine  respecting  the  possibility  of  this ;  yet,  as  I  have 
jut  BOW  remarked,  it  appeers  poenUe  to  obtain  at  kait  iome 
indkafum  of  ▼axiety  of  tint 

§  8.  Application  to  the  Microscope, 

I  now  come  to  a  branch  of  the  subject  wiiich  appears  to  ine 
very  important  and  likely  to  prove  extensively  useful,  the  ap- 
plication oi  my  method  of  delmeuting  objecU>  to  the  solar  mi- 
croscope. 

Tlie  objects  which  the  microscope  unfolds  to  our  view,  cu- 
rious and  wonderliil  as  they  ar^  are  often  sinenlarly  compli- 
cated. The  ey^  indeed,  may  comprehend  the  whole  whidi 
is  presented  to  it  in  the  field  of  view  t  but  the  powers  of  the 

pencil  fail  to  express  these  minutias  of  nature  in  their  innume- 
rable details.  What  artist  could  have  skill  or  patience  enough 
to  copy  them?  or  granting  that  he  could  do  so,  must  it  not 
be  at  the  expense  of  much  most  valuable  tim^  which  might  be 

more  usefully  employed  ? 

Contemplating  the  Ik  autitul  picture  which  thn  solnr  micro- 
scope ]uoduces,  the  thuught  struck  me,  wlictliur  It  iniij;l.r  not 
be  possible  to  cause  that  image  to  impress  iislU'  iiptjii  the 
paper,  and  tl»us  to  let  Nature  suh  tiiute  her  own  inimitable 
pencil,  for  the  imperfect,  trdi^ui^,  and  aiaiosL  hopeless  attempt 
of  copying  a  subject  su  iiiLiicate. 

My  first  attempt  had  no  success.  Although  I  chose  a 
bright  day,  md  formed  a  good  image  of  my  object  upon  pre- 
pared paper,  on  reluming  at  the  eviration  of  an  hour  I  found 
that  no  e£foct  had  taken  place.  I  was  therefore  half  mclined 
to  abandon  this  experimenly  when  it  occurred  to  me^  that  there 
was  no  reason  to  suppose  that  either  the  nitrate  or  muriate  of 
silver,  as  commonly  obtained,  was  the  most  sensitive  substance 
that  exists  to  the  acdon  of  the  chemical  rays*;  and  though 
such  should  eventually  prove  to  be  the  fact,  at  any  rate  it  was 
not  to  be  assumed  witnout  proof.  T  therefore  began  a  course 
of  experiments  in  order  in  ascertain  tlie  influence  of  various 
modes  of  preparation,  and  I  found  these  to  be  signally  difH  i  - 
ent  in  their  results.  I  considered  this  matter  chiefly  in  a  prac- 
tical point  of  view  ;  for  as  to  the  theory,  1  confess  that  I  can- 
not as  yet  understand  the  reason  why  the  paper  prepared  in 
cue  way  should  be  so  much  more  sensitive  liiuii  ia  another. 

*  Sir  H.  Davy  somewhere  says  that  the  iodide  is  more  iSBlilin^  which  I 
bareiiardljr  £Miod  to  be  tiis  easa  in  oy  exptfioisats. 
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The resiiitaf  these  expefiments  was  the  discovery  of  a  mode 
of  preparation  greatly  superior  in  sensibility  to  what  I  had 

originally  employed:  and  by  means  of  this,  all  those  effects 
whicli  I  hn{\  before  only  anticipated  ns  theoretically  possible 
were  f()und  to  be  capablu  of  realization. 

When  a  sheet  of  this,  which  I  shall  call  Sensitive  Paper/* 
is  placed  in  a  dark  chamber,  and  the  magnified  image  of  sotne 
object  thrown  on  it  by  the  solar  microscope,  after  thelnpse  of 
perhaps  a  uuarter  of  an  hour,  the  picLui  t.  is  found  to  ha  com- 
pleted. I  have  not  as  yet  used  high  magnifying  powers,  on 
account  of  the  ooDsequent  enfeeblement  of  Uie  nght.  Of  course, 
with  a  more  senslttTe  paper*  greater  magnifying  power  wiU 
become  desirable. 

On  examining  one  of  these  pictures,  which  I  made  about 
three  years  anua  half  ago,  I  find,  by  actual  measurement  of 
the  picture  and  the  object*  that  the  latter  is  magnified  seven- 
teen times  in  linear  diameter,  and  in  surface  consequently  S89 
times.  I  have  others  which  I  believe  are  considerably  more 
magnified ;  but  I  have  lost  the  corresponding  ofajectSy  so  that 
I  cannot  here  state  the  exact  numbers.  • 

Not  only  does  this  process  save  our  time  and  trouble,  but 
thei  c  are  many  objects,  especially  microscopic  crystallizations, 
whicli  alter  so  greatly  in  the  course  of  three  or  four  days  (and 
it  could  hardly  take  any  artist  less  to  delineate  them  in  all 
tlieir  details),  that  they  could  never  be  drawn  in  the  usual  way. 

I  will  now  describe  the  degree  of  smsiiiveness  which  this 

faper  possesses,  premising  that  I  am  far  from  supposing  that 
na?e  reached  the  limit  which  this  quali^  is  CM^ble.  On 
the  contrary,  considering  the  few  experiments  which  I  have 
made,  (few,  that  u>  in  comparison  with  the  number  which  it 
would  be  easy  to  imagine  and  propose)  I  think  it  most  likely, 
that  other  methods  may  be  found*  by  which  substances  may 
be  prepared,  perhaps  as  much  transcending  in  sensitiveness 
the  one  which  I  have  employed,  as  that  does  the  nitrate  of 
silver  which  I  used  in  my  first  experiments. 

But  to  confine  myself  to  what  1  have  actually  accomplished, 
in  the  preparation  of  a  very  sensitive  paper.  When  a  sheet 
of  this  paper  is  brought  towards  a  window,  not  one  through 
which  the  sun  shines,  but  looking  in  the  opposite  direction,  it 
immediately  begins  to  discolour.  For  tliis  reason,  if  the  paper 
is  prepaicd  by  daylight,  it  must  by  no  nicaiis  be  left  uncovered, 
but  as  soon  as  finished  be  shut  up  in  a  drawer  or  cupboard 
and  there  left  to  dry,  or  else  dricn  at  night  by  the  warmth  of 
a  fire.  Before  using  this  paper  for  the  ddineation  of  any  ob- 
ject, I  generally  approach  it  for  a  little  tune  towards  the  ug^t^ 
thtts  mtentionally  giving  it  a  slight  shade  of  colour,  for  the 
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purpose  of  seeing  that  the  ground  is  even.  If  it  appears  so 
when  thus  tried  to  a  small  extent,  it  will  generally  be  found  to 
prove  iso  in  the  liual  result.  But  if  there  are  some  places  or 
spots  in  it  which  do  not  acquire  the  same  tint  as  the  rest,  such 
a  sheet  of  paper  should  be  r^ected :  for  there  is  a  risk  tfaal^ 
when  emplo^ed^  uistesd  of  presenting  a  ground  uniformly 
darky  which  »  essential  to  the  beauty  m  the  drawing^  it  wiu 
have  large  white  spots,  places  altogether  insensible  to  the 
effect  of  ught.  This  singnlar  cbcomstance  I  shall  remt  to 
elsewbere:  it  is  sufficient  to  mention  it  here» 

The  paper  then,  which  is  Uius  readily  sensitive  to  the  light 
of  a  common  window,  is  of  course  much  more  so  to  the  direct 
sunshine.  Indeed,  such  is  tl)e  velocity  of  the  etfect  then  pro- 
duced, that  the  ]iictare  may  be  said  to  be  ended  almost  as 
soon  as  it  is  ben^un. 

To  (rive  some  more  definite  idea  of  the  rapidity  of  the  pro- 
cess,  i  will  state,  that  after  various  trials  the  nearest  evalualioii 
which  I  could  make  of  the  time  necessary  lor  oblainincr  the 
picture  of  an  object,  so  as  to  have  pretty  distinct  outiiues, 
when  I  employed  liie  lull  6uni»hine,  was  half  a  second, 

i  9«  Ardnteeksre^  Landteape^  and  estermtl  Nature, 

But  perhaps  the  most  curious  application  of  this  art  is  the 
one  I  am  now  about  to  relate.  At  least  it  is  that  which  has 
apoeared  themoet  surprisiuL^  to  those  who  have  examined  my 
collection  of  pictures  formed  by  solar  light* 

Every  one  is  acquainted  with  the  beautiM  effects  which  are 
produced  by  a  camera  obscura  and  has  admired  the  vivid  pic- 
ture of  external  nature  which  it  displays.  It  had  often  oc- 
curred to  m^  that  if  it  were  possible  to  retain  upon  the  paper 
the  lovely  scene  which  thus  illuminates  it  for  a  moment,  or  if 
we  could  but  fix  the  outline  of  it,  the  lights  and  shadows,  di- 
vested of  all  colmtr,  such  a  rosnlt  could  not  fail  to  be  most  in- 
teresting. And  however  much  I  might  be  disposed  at  tirst  to 
treat  this  notion  as  a  scientific  dream,  yet  when  I  had  suc- 
ceeded in  fixing  tho  images  of  the  solar  microscope  by  means 
of  a  peculiarly  sciisiLive  paper,  there  appeared  no  longer  any 
doubt  that  an  analogous  process  would  succeed  in  copying  the 
objects  of  external  nature,  ultiiough  indeed  they  are  much  less 
illuminated. 

Not  having  with  me  in  the  country  a  cammi  obscura  of  any 
considerable  size^  I  constructed  one  out  of  a  large  box,  tfaie 
image  bemg  thrown  upon  one  end  of  it  by  a  good  object  glass 
fixed  in  the  opposite  end.  This  apparatus  Ming  armed  with 
a  sensitive  paper^  was  taken  out  in  a  summer  fmnio<m  and 
placed  about  one  hundred  yards  'fiom  a  building  ftroorably 
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illnmkMliBd  bj  the  Mm.  An  bcnr  or  two  afterwards  I  opened 
Ui6  box»  and  I  foand  depicted  upon  the  paper  a  very  distinct 
representation  of  the  bailding,  with  the  exception  oC  those 
parts  of  it  whkh  lay  in  the  shade.  A  little  experience  in  diis 
mnch  of  the  art  showed  me  that  with  smaller  camenB  obscura 
the  effect  would  be  produced  in  a  smaller  time.  Accordingly 
I  had  several  small  boxes  made,  in  which  I  fixed  lenses  of 
shorter  focus,  and  with  these  1  obtained  very  perfect  but  ex- 
tremely small  pictures  :  such  as  witliout  great  stretch  of  ima- 
gination might  be  supposed  to  be  the  work  of  some  Lilliputian 
artist  They  require  indeed  examination  with  a  iens  to  dis- 
cover all  their  minutiiP. 

Iii  the  summer  of  1835  1  made  in  diis  way  a  great  number 
ot  representations  of  my  house  in  the  country,  \\  liich  is  well 
suited  to  die  purpose,  from  its  ancient  and  leumrkable  archi- 
tecture. And  this  building  I  believe  to  be  the  first  that  was 
ever  yet  known  to  have  irSom  its  &am  picture. 

The  method  of  proceeding  was  this :  having  first  adjusted 
the  paper  to  the  proper  focns  in  each  of  these  uttle  eamentf  I 
then  took  a  number  of  them  with  me  out  of  doors  and  placed 
them  in  different  situations  around  the  buUding.  After  the 
lapse  of  half  an  hour  I  gathered  them  all  up^  and  brought 
them  within  doors  to  open  them.  When  opened,  there  was 
found  in  each  a  miniature  picture  of  the  obijects  before  which 
it  had  been  placed. 

To  the  traveller  in  distant  lands,  who  is  ignorant,  as  too 
many  unfortunately  are,  of  the  art  of  drawing,  this  litde  inven- 
tion may  prove  of  real  service;  and  even  lo  the  artist  himself, 
howcvei  bkilfiil  he  may  be.  For  although  this  natural  process 
does  not  produce  an  etlect  much  reseiiihling  the  pruductions 
of  his  pencil,  and  therefore  cuniiut  considered  as  capable 
of  replacing  them,  yet  it  is  to  be  recollected  that  he  may  often 
be  so  situated  as  to  be  able  to  devde  only  a  dingle  hoar  to  the 
deUneation  of  some  very  interesting  locality.  Now,  sinee 
nothing  prevents  him  firom  simultaneously  disposing,  in  di& 
ferent  positions^  any  number  of  these  little  cameras,  it  is  evident 
that  their  collective  results,  when  examined  afterwards,  may 
ftimiah  him  with  a  large  body  of  interesting  memorials,  and 
with  numerous  details  which  he  had  not  had  himself  time  either 
to  note  down  or  to  delineate. 

§  10.  Delineations  of  Sculpittre. 

Another  use  which  I  propose  to  mnkc  of  my  invention  is 
for  the  copying  of  statues  and  bas-relieis.  T  place  ihcse  in 
strong  buusliinc,  and  put  belore  them  at  a  proper  distance, 
mid  in  the  Tequi:>ite  poi>iUoD,  a  iunall  camera  oU>cuia  cuuiaiii- 
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ing  the  prepared  paper.  In  this  way  I  liave  obtained  images 
of  various  statues,  &c.  I  have  not  pursued  this  branch  of  the 
subject  to  any  exleiiL;  but  1  expect  interesting  results  IVoin  it, 
and  that  it  may  be  usefully  employed  under  uiiuiy  cucum> 
stances. 

{11.  Copy  ing  of  Engravings, 
The  inveDtion  may  be  employed  with  great  fiuali^  for  ol> 
tuning  copies  of  drawings  or  engravings  or  ftesuniks  of 
MSS.   For  this  purpose  the  engraving  is  pressed  upon  the 

Srepared  paper,  with  its  enffniv«d  side  in  oootact  with  the 
itter.  The  pressure  must  oe  as  uniform  as  possible,  that 
the  contact  may  be  perfect ;  for  the  least  interval  sensibly  in* 
jures  the  result,  by  producing  a  kind  of  doudiness  in  lien  of 
the  sharp  strokes  of  the  original. 

When  placed  in  the  sun,  the  solar  light  gradually  traverses 
the  impcr,  except  in  those  places  where  it  is  pi  cvcutccl  from 
doing  so  by  the  opake  lines  ol  the  engjuving.  Jt  tlierefbre  of 
course  makes  an  exact  image  or  print  of  the  design.  This  is 
one  of  the  experiments  whicli  l)avy  and  Wedgwood  state  that 
they  tried,  but  failed,  from  want  of  sufficiexii  sensibility  in 
their  paper. 

The  length  of  tune  requisite  for  electing  the  copy  depends 
on  the  thiomess  of  the  paper  on  which  the  engraving  has 
been  printed.  At  first  I  thought  that  it  would  not  be  possw 
ble  to  succeed  with  thick  papers;  but  I  found  on  trial  that 
the  success  of  the  method  was  by  no  means  so  limited.  It  is 
enough  for  the  pmrpose^  if  the  paper  allows  any  of  the  solar 
light  to  pass,  when  the  paper  is  thick,  I  allow  half  an  hour 
for  the  formation  of  t  good  cop5^  In  this  way  I  have  copied 
very  minute,  complicated,  and  delicate  engravings,  crowded 
with  figures  ofsmuli  size,  which  were  rendered  with  great  di» 
fttinctness. 

Tfie  effect  of  the  copy,  though  of  ci)ui  >t  unlike  the  original, 
(substituting  as  it  does  lights  for  shailows,  and  vice  versa,)  yet 
is  oflen  \ery  pleasing,  and  would,  I  think,  suggest  to  artiste 
useiul  ideas  respecting  light  and  shade. 

It  may  be  supposed  that  the  engraving  would  be  sdled  or 
imured  by  being  thus  pressed  against  ttie  prepared  paper* 
Tneie  is  not  mudi  danger  of  this^  provided  both  are  perf^y 
dry.  It  may  be  well  to  mention^  however,  that  in  case  any 
stain  should  be  perceived  on  the  engraving,  it  may  be  readily 
removed  by  a  chemical  i^licatton  which  does  no  injury 
whatever  to  the  paper. 

In  copying  engravings,  Sec  by  this  method,  the  lights  and 
shadows  are  reversed,  consequently  the  effect  is  wholly  al- 
tered.  But  if  the  picture  so  obtained  is  iirst  prewued  so  aa 
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to  bear  sunshine,  it  may  be  afterwards  itself  employed  as  an 
object  to  be  copied;  and  by  means  of  this  secoiid  process 
llie  lights  and  shadows  arc  brought  back  to  their  ork^lnal 
disposition.  In  this  way  we  have  indeed  to  contend  wim  the 
imperfections  arising  from  two  processes  instead  of  one ;  but  I 
believe  this  wUl  be  found  merely  a  difficulty  of  manipulation. 
I  propose  to  employ  this  for  the  purpose  more  particu]arly  of 
multiplying  at  smaU  expense  copies  of  such  rare  or  unique  en- 
gravings as  it  would  not  be  worth  while  to  re^grave>  from 
the  limited  demand  for  them. 

I  will  now  add  a  few  remarks  concerning  the  very  singular 
drcnmstance,  which  I  have  before  briefly  mentioned,  viz.  that 
the  paper  sometimes,  although  intended  to  be  prepared  of  the 
most  sensitive  ({(lality,  turns  out  on  trial  to  be  wholly  insensible 
to  li£;lit,  and  incapable  of  change.  The  most  singular  part  of 
iliis  is  ihe  very  small  ditierence  in  the  mode  of  preparntion 
wlitcii  causes  so  wide  a  discrepancy  in  the  result.  For  instance, 
a  sheet  of  paper  is  all  prepared  at  the  same  time,  aiul  u  iiii  the 
intention  of  giving  it  a:>  mucii  uniformity  as  possible  :  andyct, 
when  exposed  to  sunshine,  this  paper  will  exhibit  large  white 
spots  of  Yerv  definite  oudine^  where  the  preparing  process 
has  foiled ;  the  rest  of  the  paper,  where  it  has  succeeded^  turn- 
ing black  as  rapidly  as  possible^  Sometimes  the  spots  are  of 
a  pale  tint  of  coerulean  blue,  and  are  surrounded  by  exceed- 
ingly definite  outlines  of  perfect  whiteness,  contrasting  very 
much  with  the  blackness  of  the  part  immediately  succeeding. 
With  regard  to  the  theory  of  this,  I  am  only  prepared  to  state 
as  my  opinion  at  present,  that  it  is  a  case  of  what  is  called 
**  unstable  equilibrium."  The  process  followed  is  such  as  to 
produce  one  of  two  definite  chemical  compounds;  and  when 
we  happen  to  come  near  the  limit  which  se]>nrates  the  two 
cases,  it  depends  upon  exceedingly  small  and  often  impercep- 
tible circumstances,  which  of  the  two  compounds  shall  be 
formed.  That  they  are  both  definite  compounds,  is  of  course 
at  present  mui  eU  my  conjecture ;  that  iliey  are  signuiiy  differ- 
ent, is  evident  from  their  dissimilar  properties. 

I  have  thus  endeavoured  to  give  a  brief  oudine  of  some  of 
the  peculiarities  attending  this  new  process,  which  I  offer  to 
the  lovers  of  science  and  nature.  That  it  is  susceptible  of 
^reat  improvements^  I  have  no  manner  of  doubt;  but  even  in 
Its  present  state  I  believe  it  will  be  found  capable  of  many  use* 
fill  and  important  applications  besides  those  of  which  I  have 
given  a  short  account  in  the  preceding  pages. 
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An  Account  tf  the  Processes  etnplo^ed  in  Photogenic  Diauoiiig^ 
in  a  Letter  to  Samuel  H.  Christie^  ^sq..  Sec.  ISUS^ 
from  H.  Talbot,  Esq.,  F.R.S.* 

Dear  Sir, — In  compliance  with  the  request  of  several  scien* 
tific  friends,  who  have  been  much  interested  with  the  account 
of  the  art  of  Photogenic  Drawing,  which  1  had  the  honour  of 
presenting  to  the  Royal  kjociety  on  the  31st  of  last  month,  I 
will  endeavour  to  explain,  as  briefly  as  I  can,  but  at  the  same 
time  without  omitting  any  thing  essenUal,  the  methods  which 
1  have  hitherto  employed  for  the  productiua  of  these  pictures. 

If  this  explanation,  on  my  part,  should  have  the  eHeci  of 
drawing  new  inqiuren  into  the  fields  and  if  any  new  diacove- 
ties  of  importance  should  be  the  resalt^  as  I  aatieipate»  and 
especially  if  any  means  should  be  ducovered  by  whidi  ihe 
aensitiveness  of  the  paper  can  be  materially  increased^  I  shall 
be  the  first  to  rejoice  at  the  success;  and  m  the  meanwhile,  I 
shall  endeavour»  as  &r  aa  I  may  be  able^  to  praecute  the  in- 
qulrv  myself. 

The  subject  natmaliy  divides  itself  into  two  heads ;  viz.  the 
preparation  of  the  paper,  and  the  means  of  fixing  the  design. 

(1.)  Preparafun  of  the  paper. — In  order  to  make  what  may 
be  called  ordinary  photofrenic  paper,  I  select,  in  the  first  place, 
paper  of  a  good  firm  quality  and  smooth  surface.  I  do  not 
know  that  any  answers  bctiLr  than  superfine  writing  paper. 
I  dip  it  into  u  weak  solution  «t  coimnon  salt,  and  wipe  it  dry, 
by  which  the  salt  is  uniformly  dislrihuted  throughout  its  sub- 
stance. 1  then  spread  a  solution  oi  iii irate  of  silver  on  one 
surface  only,  and  dry  it  at  the  fire.  The  solution  should  not 
be  saturated,  but  six  or  eight  times  diluted  with  water.  When 
dry,  the  paper  is  fit  for  use. 

1  have  found  by  experiment»  that  there  is  a  certain  propor- 
tion between  the  quantity  of  salt  and  that  of  the  solution  of 
silver,  which  answers  best  and  gives  the  maxinmm  efiPect  If 
the  strength  of  the  salt  is  augmented  beyond  this  point,  the  ' 
effect  diminishes,  and,  in  certain  cases,  beoomea  exceedingly 
small. 

This  paper,  if  properly  made,  is  very  useful  for  all  ordinary 

photogenic  purposes.  For  example,  nothing  can  be  more 
perfect  tlian  the  images  it  gives  of  leaves  and  flowers,  especi- 
ally with  a  sumniLi  sun  :  the  light  pas«^ing  through  the  leaves 
delineates  every  ramilication  of  their  nerves. 

Now,  suppose  we  take  a  ^heet  of  paper  thus  prepared,  and 
wash  it  wiili  a  saturated  solution  of  salt,  and  then  diy  it.  We 
shall  find  (eipccialJy  it  the  paper  has  been  kept  some  weeks 

•  Read  before  the  Royal  Society,  Feb.  il,  1839. 
Phil.  Mag.  S.  d.  VoL  14.  No.  88.  Mar.  1839.  P 
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before  the  trial  is  made)  thai  itiaeiiiibility  is  greatly  dimini^- 
ed,  and,  in  some  cases,  seems  quite  extinct.  But  if  it  is  ngain 
washed  with  a  liberal  quantity  of  the  solution  of  silver,  it  be- 
comes again  sensible  to  light,  and  even  more  --o  tlum  it  was  at 
first.  In  this  way,  by  alternately  washing;  the  p;ipcr  with  salt 
and  silver,  and  drying  it  between  times,  T  liave  succeeded  in 
increa^iiig  iia  bciii>ibility  to  the  degree  that  is  requisite  for  re- 
ceiving the  images  of  the  camei  a  ubscura. 

In  conducting  this  operation  it  w  ill  be  iuuiid  that  the  resuhs 
are  lometimes  more  and  sometimes  less  satisfactory  in  conse- 
quence of  small  and  accide&tal  variations  in  the  proportions 
employed.  It  happens  sometimes  that  the  chloride  of  silver 
is  aisposed  to  darken  of  itsel(  widiout  an^  exposure  to  light: 
this  snows  that  the  attempt  to  give  ii  sensibility  has  been  car- 
ried too  hx*  The  olject  i%  to  approach  to  this  condition  as 
near  as  possible  without  reachiui^  it ;  so  that  the  substance 
may  be  in  a  state  ready  to  yield  to  the  slightest  esitraneous 
force,  such  as  the  feeble  impact  of  the  violet  rays  when  much 
attenuated.  Having  therefore  prepared  a  number  of  sheets 
of  paper  witli  chemical  proportions  ^linrhtly  difierent  from  one 
another,  let  a  piece  be  cut  from  each,  and,  having  been  duly 
marked  or  numbered,  let  them  be  placed  side  by  side  in  a  very 
weak  diilused  light  for  about  a  (juarter  ot  an  hour.  Then,  if 
any  one  of  them,  as  frequently  happens,  exhibits  a  marked 
advantage  over  its  competitors,  I  select  the  paper  which  bears 
the  corresponding  number  to  be  placed  in  the  camera  obscura* 

(2.)  Method  ofjixing  tlu  images. — After  having  tried  am* 
moniat  and  severalother  reagents,  with  very  imperfect  success* 
the  first  thing  which  ^ave  me  a  successful  result  was  ih»  iodide 
^potassiuMf  much  diluted  with  water.  If  a  photogenic  picture 
is  washed  over  with  this  liquid,  an  iodide  ^  silver  is  formed 
which  is  absolutely  unalterable  by  sunshines.  This  process  re- 
Quires  precaution  ;  for  if  the  solution  is  too  strong,  it  attacks 
tne  dark  parts  of  the  picture.  It  is  requisite,  therefore,  to  find 
by  trial  the  proper  proportions.  The  fixation  of  the  pictures 
in  this  way,  with  proper  management,  is  very  beautiful  and 
lastmg.  The  specimen  of  lace  which  I  exhibited  to  the  So- 
ciety, and  whicii  was  made  iive  years  ago,  was  preserved  in 
thi>  manner. 

But  ray  usual  method  of  fixing  is  diiFerent  from  this,  and 
somewhat  simpler,  or  at  least  requiring  less  nicety.  It  con- 
sists in  immersing  the  picture  in  a  strong  solution  of  common 
salt,  and  then  wiping  off  tfie  superfluous  mdslure,  and  drving 
it»  It  Is  suffidsDtly  singular  Uiat  the  same  substance  wnicE 
is  so  useful  in  gtutfig  sensibility  to  the  paper,  should  also  be 
ci^ble,  under  other  drcimistanoes»  of  detfroyiiig  h;  bat  such 
is^  neveithdeMy  the  fact 
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Now,  if  the  picture  wliich  has  been  thus  washed  and  dried 
is  placed  in  the  sun,  the  white  parts  colour  themselves  of  a 
pule  HIac  tint,  after  which  they  becoine  msensibie.  Numerous 
experiments  have  shown  to  me  that  the  depth  of  this  lilac  tint 
varies  according  to  the  qaantity  of  salt  used,  rektivelj  to  the 
quantity  of  sliver.  But,  by  jproperly  adjusting  these,  the 
images  may,  if  desired,  be  retained  of  an  aosolute  whiteness* 
I  find  I  have  omitted  to  mention  that  those  preserve  by  iodine 
are  always  of  a  veiy  paie  primrose  yellow ;  which  has  the  ex- 
traordinary and  very  remarkable  property  of  turning  to  a  full 
gaudy  yellow  whenever  it  is  exposed  to  the  heat  of  a  fire^  and 
leoovering  its  former  coloiir  aoain  when  it  is  eold. 

lam,  &C. 

H.  Fox  Tajubot. 


XXXVIII.  Prociidingt  ^Learmd  SoeuHet. 

EOTAL  eocf ITT. 

[Continued  from  p.  141.] 

Dec.  6,  1838. — A  uapur  was  in  part  read,  entitled,  "  Experi- 
mental Researches  in  Blectncity,"  FtfUmUk  Seriet,^**  Note  of  the 
Charsoter  and  Dueotton  of  tbs  Sleotrie  Forse  of  the  Gymnotos." 
By  Miehael  Faraday,  Esq.,  D.GX.,  F.R.8.,  &e. 

Dec.  13,  1838. — ^The  reading  of  a  paper,  entitled,  "Experimental 
Researches  in  Electricity."  Ftfteenth  Series* — "Note  of  the  Cha- 
racter and  Direction  of  the  Electric  Force  of  the  Gymnotus."  By 
Michael  i-araday,  Esq.,  D.CL.,  F.H.S.,  &c.,  was  resumed  and  con- 
cluded. 

The  anHior  &st  briefly  refers  ta  what  has  been  done  hy  others  in 

establishing  the  identity  of  the  peculiar  power  in  the  QymnotUB  and 
Torpedo  with  ordinary  eleotriaity,  and  then  in  reference  to  the  in- 
tended conveyance  to  this  country  of  Gymnoti  from  abroad,  gives 
the  in^tructiuus  which  he  himself  had  receiv  ed  from  Baron  Humboldt 
for  that  i)urpose.    A  living  Gymiiotue,  now  in  the  posf^ession  of  the 
Proprietors  of  the  Gallerv  of  Sdence  in  Adelaide  Street,  was  placed 
for  a  time  at  the  dlspoau  ol  the  author  far  the  purpose  of  rsMsioh, 
upon  vhich  he  ptoeeedcd,  with  suitable  apparatus,  to  compare  its 
power  with  ordinary  and Toltaio  electricity,  and  to  obtain  the  direction 
of  the  force.  Without  removing'  it  from  the  water  he        able  to  ob- 
tain not  only  the  results  procured  by  othere,  but  the  otlicr  electrical 
phenomena  required  is^o  as  to  leave  no  gap  or  deficiency  in  the  evi- 
dence of  identity.    The  shock,  in  very  varied  circumstances  of  posi- 
tum>  vas  procured:  the  galTwoometer  affected^  magnets  were  nuuie; 
a  wire  was  heated ;  polar  chemical  deoompoiition  was  effected,  and 
the  spark  obtained.  By  compaiatiTe  experiments  made  with  the 

*  Fh»r.  Faiaday's  pMcedieg  wrist  ef  Esp.  Rei.  in  Eleetridty  have  h«en 
given,  either  entire  or  ia  amaet^  in  various  Ydonm  ef  Lead,  and  Edfaih« 
FhiU  Mag.-JSsCT. 
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animal  aiul  i  powerful  Leyden  battery,  it  was  concluded  that  the 
quantity  ot  force  in  each  shock  of  the  former  was  very  great.  It  was 
also  ascertained  by  all  the  tests  capable  of  bearing  ou  the  point,  that 
the  eoneat  of  cleetrieity  was.  In  emy  cue,  fiom  the  anterior  parts 
of  the  aiumal  through  the  water  or  sanoiindiDg  conductors  to  the 
poalefior  parti.  The  aathor  then  proceeds  to  express  his  hope  that 
by  means  of  these  orgtin?  nnrl  the  pimilnr  parts  of  the  Torpedo,  a 
relation  as  to  action  and  'n--('.r(ion  of  the  electric  and  nervous  powers 
may  be  established  exj>erimentally ;  and  he  brietiy  describes  the  form 
of  experiment  which  seems  likely  to  yield  positive  results  of  this 


Dec.  90, 183&*^  P^P^ f**^  entitled.  "On  the  Curvature 
of  Surfaces."    Hy  .Tolm  R.  Young.  Esq.    Coummnicated  bj  John 

W.  Lubbock,  Esq.,  M.A.,  V.P.  and  Treas.  U.S. 

The  principal  object  of  this  ]^n]ier  h,  to  remove  the  obscurity  in 
which  that  part  of  the  theory  ot  tlic  curvature  oi  surfaces  which  re- 
lates to  umbilical  points  has  been  left  by  Monge  and  Dupin,  to 
•whom,  however,  snhsequently  to  the  labours  of  Eiiler.  we  are 
ehiefly  indebted  fat  a  oomprdieDsiye  and  systematic  theory  of  the 
comitare  of  smfaoca.  In  it  the  author  shows,  that  the  lines  of  cur- 
vature at  nn  umbilic  are  not,  a?  at  other  points  on  a  surface,  two  in 
number,  or.  as  h;id  been  stated  by  [)u}iin,  limited;  but  that  tbey  pro- 
ceed in  every  possible  direction  from  the  uml)ilic. 

The  obscurity  complained  of  is  attributed  to  the  inaccurate  con- 
ceptions entertained  by  Monge  and  Dupin,  of  the  import  of  ^e  sym* 

W  »  in  the  aiialytical  discu«i<m  of  th«  ,ue.tion,  the  equation  whiot 
detennines     directions  of  tiie  lines  of  cnrvatiire  taking  the  form 

at  an  wnbilic.  After  ststing  that  Dopin  has  been  guided  by  the  de* 
tennination  cf  the  differential  calcnlns*  the  anthor  remaiks.  that  in 

no  case  is  the  differential  calculus  competent  to  decide  whether  ^.  the 

form  which  a  ireneral  analytical  result  takes  in  certain  particular  hy- 
jK)these«,  to  the  arbitrary  quantities  entering  timt  result,  has  or 
has  noi  mtiumerable  values.  He  then  states  the  principle,  that  those 
values  of  the  arbitrary  quantities  (and  none  else)  which  render  the 
equations  of  condition  indelenninate  mnst  also  render  the  £nal  re- 
sult, to  which  they  lead,  equally  indetenmnate ;  and  that,  therefore. 

when  such  result  assumes  the  form  ?,  its  true  character  is  to  be 

tested  l)y  the  equations  that  linvo  led  to  it,  after  these  have  been 
mollified  by  the  hypothesis  from  which  that  form  has  arisen. 

In  a  "  Memoire  sur  la  Gourbure  des  tSurfaces."  (Journal  de  I'^cole 

*  In  the  First  Series  of  the  Philosophical  Magazine,  vol.  zv.  p*  126, 

will  be  found  a  translation  of  E.  Geoffrey's  Menhir  on  the  AnstOOiy  of 
the  Electrical  Fishes,  including  that  of  the  Gymaotas,— ^ix. 
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Polytcflirsirinp,  Tom.  XIII.),  Poisson  Iru?  arrived  at  the  conclusion, 
that  the  number  of  iiiics  of  curvature  pa^ssinj:^  throug-h  an  ombilicnl 
point  is  infinite,  and  that  those  selected  by  Dupio  diti'er  irom  tlie 
otiien  only  by  satisfying  an  additional  differential  equation ;  Hiote 
otfaen  equally  satisfying  the  oonditknit  of  fk  line  of  cnmtare. 
Hieae  aie  preeis  1}  the  conclusions  arrived  at  by  the  antiior.  At, 
liowerer,  he  considers  that  the  mode  of  investigation  punned  by 
Poisson  is  peculiar  and  ill  adapted  to  the  objort?  apparently  in  view, 
namely,  to  reconcile  the  result*?  of  Mong^e  aud  Dupm  and  to  remove 
their  obi^urities,  he  was  induced  to  investigate  some  uf  the  more 
inqportant  properties  of  curve  surfetces,  by  a  method  somewhat  dif- 
lerait  from  lluit  lunally  employed. 

Adopting  ZsF(X.Y) 
as  the  general  equation  of  any  surface ;  by  attribotiiig  to  X,  Y,  Z, 
increments  .r,  y,  z,  and  as^snming  that  the  axis  Z  coincides  -vvitft  the 
normal  to  the  surface,  or  that  the  plane  y  is  piu^allfl  to  the  Uuiu'ent 
plane,  an  equation  equivalent  to,  aud  nearly  identical  with,  Dupin's 
equation  of  his  indicatrix,  is  readily  deduced.  From  tins  are  imme- 
diatdy  deiiyed  some  properties  of  the  ladii  of  eomtoie,  &8t  ahown 
by  Dupin ;  and  likewise  the  theorem  of  Meusnier.  The  avtfaor  then 
enters  upon  the  subject  of  the  lines  of  cnrvatore. 

From  the  equations 

A  =  0,  B  =•  0. 
of  the  normal  to  the  surface  at  a  point  on  it,  the  equations  of 
normal  at  a  point  near  to  the  former  are  determined.  That  these 
iMinnals  may  intersect*  which  is  the  oonditum  giving  the  directions 
of  the  lines  of  currstnre,  die  two  sets  of  equations  must  simulta- 
meouslj  exist ;  and  hence  are  deduced  the  differential  equations  of 
condition  for  the  lines  of  cunratore. 

By  this  method,  which  fundamentally  is  not  very  different  from  that 
of  Monge,  snbstitoting  the  usual  expressions  for  A  and  B,  the  equa- 
tion that  determines  the  directions  of  tiie  linet  of  curvature  is  de* 
doced,  in  the  form  in  which  it  had  been  previously  given  by  Mooge 

and  Dn]>in. 

This  &nal  equation  becoming  at  an  umbilic  of  the  form. 


In  which  ^  may  be  indeterminate,  the  author  inquires  how  this  in- 

a  X 

determinate  form  will  affect  the  equation «  of  condition.  As  by  this 
supposition,  these  are  reduced  to  equations  Irom  which  would  result 
the  conditions  that  would  render  all  the  coefficients  of  tlie  deteraii- 

ning  equation  0,  it  is  inferred  that  ^  mnut  be  indeterminate,  and 

that  therefore,  at  an  umbHic  there  issue  lines  of  conrature  in  all  di- 
rections. 
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Of  these  lines  of  curvature,  it  is  possible  that  anmo  mny  be  di- 
?tinp;iu.«hed  from  others,  by  prucecdinp;  from  the  point  in  morr  inti- 
mate contact  with  the  osculating  Bphere,  and  it  is  therefore  nc(  :--^;iry 
to  determiiie  the  aualytical  cliaructer  of  buch  particular  Yiuoa  ul  cur- 
^atim.  With  Uiis  Tiew,  the  tutlunr  rtsaniei  the  eqiuliaa  of  the 
aonnal  in  th«  immediate  ficmity  of  tlwiimbUic.  Hetbenpoiiitsoatt 
that  a  straight  line,  whoie  equalioBe  contain  the  second  difierential 
coefficient^,  thus  involnng  a  new  condition,  will  coincide  more 
nearly  with  tliis  normal,  than  can  any  straig^ht  line  not  having  that 
condition.  That  the  lines  may  intersect  in  the  centre  of  the  oscu- 
iutiug  bphere,  their  eq^uatioos  mudt  simultaneoualy  exist ;  and  thub, 
tbst  winch  moet  nearly  coinddee  with  the  noimal  in  llie  immadiitii 
vicinity  of  the  nmibilic  has  the  nsw  oonditione, 

dtfi  '^^^d*df'  d9^  df^  'd^'^' 


in  addition  to  the  fonner  ones. 

From  thia  it  appears,  that  when  the  direction  of  a  line  of  cumtoie 

issuing  from  an  iimbilic  is  such  as  to  fulfil,  besides  the  ordinary  con- 
ditions, the  foregointr  nvv:  ronrHtions,  tluit  line  of  curvature  will  lie 
more  closely  to  the  us-tuiiiLaig  sphere  than  anv  otlicr  not  satii^fying 
the^e  additional  equatiuns.  These  new  ciuidiUuiib  arise  from  uilicr* 
entiating  the  preceding  ones  with  respeot  to  #  and  y,  conudered  aa 

dependent,  regarding       as  constant ;  and  as  these  are  equivalent 

to  a  single  condition  (Monge's  and  Dupin's  equation)  it  will  be  suf- 
ficient to  differentiate  this,  under  the  above  restrictions,  in  order  to 
obtain  a  '-inirle  condition  rqiiivalcnt  to  the  new  ones.  As  this  single 
oonditiun  will  appear  under  the  lorm  of  mi  equation  of  tlie  third 

degree  in      there  wiU^  in  general,  be  at  least  one  lineof  comtare, 

fnoeedingfiom  tlie  nmhilie,  of  mom  than  ofdinivy  doeanesa  to  the 

4iaeiilating  sphere  ;  and  there  ma^  be  three.  If,  indeedt  thia  etftta- 
Hxxt  of  the  third  degree  should,  like  that  of  the  second  from  whicb 

it  is  dcduccfl,  he  identical  for  the  coordinates  of  the  urabilic,  it  is 
obvious  from  tliv  invp'^r illation,  that  we  must  then  proceed  to  an- 
other differentiation  ;  and  so  on,  till  we  arrive  at  a  determinate 
equation,  the  real  roots  of  which  will  make  known  the  number  and 
directions  of  the  lines  of  doaest  contact. 

When,  however,  the  author  remarlca  in  condusion,  dl  the  Unes  of 
curvature  isaniii^  from  the  nmbilic  are  equally  close  to  the  oscu- 
lating sj)here,  then  these  successive  differentiations  M-ill  either  at 
length  exhaust  the  cocfHcients,  and  thus  no  determinate  equation 
will  arise  ;  or  else  they  will  conduct  to  an  equation  whose  roots  are 
all  imaginary  :  and  one  or  other  of  these  circumstanced  must  always 
take  place  at  the  vertex  of  a  ainface  of  revdntion. 
;;.The  Society  aiyoiiinad  over  the  Ghriatnaa  Recess  to  meet  again 
on  the  lOtfa  of  Jannaiy. 
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January  10,  1839  — A  paper  \vas  read,  entitled,  *'  On  the  Laws 
of  Mortality."  By  Ciiuxleb  Jellicoe,  Esq.  Communicated  by  P, 
M.  Roget,  M.D..  Seo.  RJ3. 

Hia  mnthor,  eonaideiiiig  that  die  YtxaSa/sm  and  diiorapMioicf  in 
the  annual  deerements  of  life  which,  ue  exhibited  in  the  tables  of 
nortelity  hitherto  published  would  probably  disappear,  and  that 
these  decrements  would  follow  a  perfectly  reifiilnr  and  uniform  law, 
if  the  observations  on  which  they  are  fouiuied  were  sufficiently  nu- 
merous, endeavours  to  arrive  at  an  appruximatiou  to  such  a  law,  by 
proper  interpolations  in  the  aeriet  of  the  noiBben  of  persons  liTing 
nt  every  tenth  year  of  hitman  lift.  Hie  method  he  i)ropoaeB,  for 
tiie  attainment  of  this  object,  is  that  of  taking,  by  proper  foiiniila» 
the  successive  orders  of  differences,  until  the  last  order  either  disap* 
pears,  or  may  be  assumed  equal  to  zero.  With  the  aitl  of  such  dif- 
ferences, of  which,  by  applying  these  formula,  he  gives  the  calcula- 
tion, he  constructs  Udiles  of  the  annual  decrements  founded  princi- 
pally on  the  reanlta  of  the  experience  of  the  SquitaUe  Aatnranoe 
Soeufy. 

January  17. — A  paper  was  read,  entitled,  "On  tJie  state  of  the 
Interior  of  the  Earth."  By  W.  Hopkins,  Esq.  A.M.,  F.R.S.,  Second 
Memoir.  "  On  the  Piienomena  of  Precession  and  Notationf  fl*miinilffg 
the  Fluidity  of  the  Interior  of  the  Earth*." 

In  this  memoir  the  author  investigates  the  amount  of  the  luni- 
solar  precession  and  nutation,  assuming  the  earth  to  consist  of  a 
eolid  spheroidal  shdl  iiUed  with  fluid.  For  the  pupoae  of  present" 
ing  the  ])roblem  under  its  most  simf^  form,  he  uat  supposei^  the 
solid  shell  to  be  bounded  by  a  determinate  vansx  spheroidal  suiface, 
of  which  the  ellipticity  is  equal  to  that  of  the  outer  siirfnce  ;  the 
change  fi^m  the  solidity  of  the  sliell  lo  the  tiuidity  of  the  included 
mass  being,  not  grutluui,  but  abrupt.  He  also  here  supposes  both 
the  shell  and  the  fluid  to  be  homogeneous,  and  of  equal  density* 
The  author  then  gtvea  the  statement  of  the  problem  iraieh  be  pro- 
posaa  to  investigate ;  the  inveatigalion  itself,  which  occupies  the  re- 
mainder of  the  paper,  being  wholly  analytioal,  and  in8usce])til)le  of 
abridgement.  The  following,  however,  are  the  results  to  which  he 
is  conducted  by  this  laborious  process  :  namely,  that,  on  the  hypo- 
•  thesis  above  stated,  1.  The  Precession  will  be  the  same,  whatever  be 
the  thickness  of  the  shell,  as  if  the  whole  earth  were  homogeneous 
and  solid.  2.  The  Lunar  Notatitw  wHX  he  the  same  ae  Inr  the  homo- 
geneous spheroid  to  such  n  dsgrse  of  approximation  that  the  differ- 
enoe  would  be  inajqinreoiable  to  observation*  3*  The  Solar  Nutation 
will  be  sensibly  the  same  as  for  the  homogeneous  spheroid,  unless 
the  thickness  of  the  shell  be  very  nearly  of  a  certain  value,  namely, 
something  less  than  one  quarter  of  the  earth's  radius  ;  in  which  case 
this  nutation  might  become  much  greater  than  for  the  solid  spheroid. 
4,  In  addition  to  the  above  motioiis  of  preoessioa  and  nutatioa,  the 
pole  of  the  earth  would  have  a  small  circular  motion,  depending  en- 
tirslly  on  the  internal  fluidity.  The  radios  of  tbe  oiide  thna  de» 

*  An  abstmet  of  Mr.  Hopkms^s  Flist  Memoir  will  be  flmud  hi  our 
Numbsr  Ibr  hmmtf,  pf«s.  voL  p.  Edit. 
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scribed  would  be  greatest  whea  the  thicknew  of  the  shell  was  the 
least :  but  the  inequality  thus  produced  would  not,  for  the  smidlert 
ttudmess  of  the  shell,  exceed  a  quantity  of  the  saiiie  order  as  the 
polar  nutation,  and  for  any  but  the  most  Inconsiderable  thiolmess  of 
the  ihell  would  be  cntirflv  inappreciable  to  observation. 

In  bis  next  communication,  the  autlior  purposes  coiieidering  the 
cusc  in  which  both  the  solid  shell  and  the  inclosed  fluid  mass  are  of 
vaiiable  density. 

"  Apper9u  sur  une  mani^  nouvelk  d'envisager  la  tfa6oriecri8tal> 

lographkiiie  daoB  le  but  d'^tablir  les  rapports  de  celle-ci  avec  la  forme 
apb^rique,  ou  eUiptique,  des  molecules,  ainsi  qu'avec  Teffiet  des  mi- 
lieux sur  la  forme  cristalline."  Par  M.  L.  A.  Necker.  Communicated 
by  P.  AT  lionet,  M.D..  Sec.  R.S. 

In  this  communication,  after  adverting  to  Haiiy's  theory  of  cry- 
staiiizaLion,  in  which  the  molecules  are  coaeidered  to  be  polyhedrons, 
to  the  Tiews  subsequentlf  taken  by  WoUaston  and  DaTy,  and  par- 
ticdaily  to  Brewster's  concktaions,  that  there  ought  to  be  different 
forms  of  molecules,  some  spherical,  some  elliptical  with  two 
equal  axe?,  and  a  third  unequal  to  these,  and  others  elliptical  with 
tlirep  iinpriual  axes  ;  M.  Necker  states,  thnt  Mr.  Dana  is  the  only 
iiiiiieruiogist  who  has  attempted  to  introduce  into  crystallography 
the  consideration  of  mulecules  with  curved  surfaces.  Although, 
adopting  the  fiDnns  proposed  by  Brewster,  and  adding  to  tkem  tiiose 
of  oblique  solids,  by  introducmg  the  idea  of  polarity  in  the  axes  of 
crystsUization,  Mr.  Dana  has  sucoeasfblly  applied  this  molecular 
theory  to  cr\'stallogTapby,  yet  he  goes  no  farther ;  and  the  most  im- 
portant and  difficult  steps  in  tliis  branch  of  physical  science  still  re- 
main to  be  made,  and  many  phenomena  in  crystallization,  with  the 
cause  of  which  we  are  at  present  wholly  unacquainted,  still  require 
to  be  explained  by  the  theory.  The  author  particularly  refers  to 
the  importsnt  fikcts  discovered  by  MM.  Lebianc  and  Beodant,  of 
die  inwienoe  that  solutions  or  mediums  in  which  bodies  cl*ystallize 
have  on  the  secondiiry  forms  which  these  bodies  take ;  and  states, 
that  the  present  views  of  crystallography  afford  not  even  a  glimpse 
of  the  least  relation  between  such  forms  and  the  properties  of  the 
mediums.  Why,  he  asks,  does  pure  water  ap|)ear,  in  general,  to 
tend  to  simplify  the  forms,  precisely  ss  do  oertsm  mixtures,  fbose  of 
cUorite  in  azinite,  quartz,  fielspar,  &c.,  and  why,  on  die  contrary, 
do  odmr  mediums,  acid  or  earthy,  complicate  them  ? 

Impressed  with  the  importance  which  must  attach  to  the  solution 
of  such  questions,  M.  Nocker  offpfi  some  ideas  which  long  medita* 
tion  on  this  important  subject  has  suggested  to  him. 

Adopting  the  ellipsoid  as  the  form  of  the  molecule,  he  remarks, 
that  the  more  oompucated  the  form  of  die  crystal,  the  moie  the 
number  of  its  faces  incresses,  and  the  more,  at  tlie  same  time,  does 
it  approach  to  the  ellipsoidal  form  of  the  molecule ;  and,  on  the  con* 
trary,  the  simpler  the  form  becomes,  the  more  does  it  recede  from 
that  with  a  curved  surface.  All  cr}'stalline  forms  may  be  considered 
as  making  a  part  of  one  or  more  series,  which,  in  each  system  of 
crystallization,  have  for  extreqie  term^,  on  the  one  side,  the  most  sim- 
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pie  solid  of  the  i^ystem,  or  that  which  has  the  least  ninnlier  i)()psiblc 
of  fanes,  and  on  the  other,  the  solid  having  the  greatest  nurnhor, 
namely  a  sphere  or  an  ellipsoid.  Althonph  it  is  more  convenient  in 
the  calculation  of  forms  to  start  from  tlie  most  simple  polyhedral 
forms  in  order  to  arrive  at  the  more  complex,  nothing  proves  that 
tach  has  lieeii  the  nmte  which  nature  has  followed.  Aa  long  as  we 
oanaideted  the  integral  moleculr  ^  i  ])olyhedral,  it  appeared  natural 
to  view  them  as  grouping  in  polyhedrons  ;  but  when  once  we  ccaae 
to  ndmit  polyhedral  molecules,  it  then  heromp?  m  o^tnatuKil  to  sn]>- 
pose,  that  ellipsoidal  molecules^  should  liave  a  tendency,  more  or  le.^s 
decided,  to  group  in  solids  of  tlie  same  form  as  themselves,  when  no 
extraneous  circumstances  interpose  an  obstacle  to  this  tendency. 

In  ofder  to  give  an  idea  of  the  hind  of  effect  which  would  be  pn>« 
dnoed  on  the  form  of  the  solid  by  these  obstacles,  such  as  the  nature 
of  the  medimn  in  which  cr3r8ta]lization  takes  p]aoe»  a  hurried  or  tu. 
multuous  crystaHi7ntlf>n,  &c.,  the  author  conceives  that  each  mole- 
cule, ix&  well  as  c;u  h  ^olid  formed  by  their  union,  has  different  axes 
of  attraction,  eutlut  d  with  different  degrees  of  energy,  and  synime- 
tricaUy  disposed  in  groups,  the  weaker  and  the  most  numerous  round 
the  stronger,  which  are,  at  tiie  same  time,  the  smallest  in  nnmber ; 
aD,  in  short,  sjrmmetrically  ananged  around  the  piincqtal  axes  of 
dystallij^tion,  which  are  the  most  energetic  of  all.  Thus  we  shall 
conceive  that  sort  of  polarity  by  which  rry<^t-allIzation  is  distin- 
guished from  molccnl.ir  attraction.  The  elicct  of  obstacles,  such 
as  the  attraction  exerted  by  mediums,  by  interposed  bodies,  by  tho 
molecular  attraction  of  the  molecules  themselves,  when  they  arrive 
both  in  too  great  nnmbers  and  too  rapidly  towards  the  same  point, 
will  be  tiie  annihilation  of  the  weaker  axes ;  whence  will  follow  tihe 
fannation  of  a  tangent  ])laae  to  the  spherical  or  elliptical  surface. 
If  the  action  of  the  obstacle  c^cs  on  increasing',  axes  of  attraction, 
which,  by  their  intensity,  had  resisted  the  first  oh«:tnoles,  are  destroyed 
by  liie  new  ones  ;  and  new  tangential  planes  are  produced,  in  which 
tliose  that  had  been  iirst  formed  hnish  by  being  confounded  :  thus  it 
will  happen  that»  bj  the  increase  of  obstades,  &e  surfoce  of  the  solid 
from  being  curved  has  become  polyhedral,  and  finishes  by  presentiog 
only  an  assemblage  of  a  small  number  of  plane  faces,  separated  by 
edges,  and  placed  tangentially  at  the  extremity  of  the  axes  whose 
forces  have  longest  resisted  the  action  of  the  obstacles.  But  since 
the  most  euergctic  axes  arc  necessarily  the  least  numerous,  the  greater 
&e  energy  they  possess,  the  number  of  faces  which  bound  the  solid 
will  confinnally  decrease  according  as  the  obstacles  increase ;  until, 
at  length,  the  solid,  reduced  to  its  most  simple  form,  no  longer  pre* 
sents  any  but  that  constituted  by  the  principal  axes  of  crystallization, 
terminating  at  the  summits  of  the  solid  angles  of  the  simple  poly- 
hedron, which  axes  alone  have  been  capable  of  withstanding  the  ac- 
tion ot  ail  the  obstacles  opposed  to  the  tendency  of  the  molecules  to 
umte  iu  tlie  form  of  an  ellipsoid. 

On  this  hypothesis,  tiie  anther  explains  how  omnmcn  sslt,  alum, 
solpihate  of  iroq,  &e.,  orystallize  in  pure  water  in  the  most  simple 
fons,  the  fedinoCBl  attnotkm  of  thdr  molccnles  being  controlled 
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and  diminished  by  the  affinity  exerted  on  them  by  the  molcmles  of 
the  water;  whilst  if  some  of  these  molecules  of  water  are  neutralized 
by  mixture  with  another  soluble  principle,  they  cease  to  act  an 
obstacle  to  the  crystallization  of  the  body*  which  then  takes  forms 
mate  oomplicatod  and  approaching  neanr  to  liuifc  of  the  normal  idid 
with  a  curved  surfMe. 

M.  Nockor  eoneiders  that  the  new  Tiewa  he  has  sketched  require* 
for  their  complete  developement,  many  uUprior  details,  well  as 
many  new  experimenfj^  nnd  new  facts  ;  but  that  the  tendency  which 
the  crystals  of  all  sysLcmii  present,  to  prog^ress  towards  the  ctirved 
surface  form  appropriate  to  each  system,  by  the  complication  of  thcu: 
fofoee,  ii  a  fandamental  &et  of  tiie  int  importance ;  and  that  an  ad- 
vance his  been  made  by  ahowlng  the  beanng  of  the  impoBtaat  ex- 
perimenta  of  MM.  LeUanc  and  Beudant,  and  by  having  bnm^t 
the  theory  of  crystallogTJiphy  nearer  to  those  views  which  the  pro- 
gress of  cliemistry  and  of  physics  have  led  us  to  adopt*  relative  to 
the  form  of  the  elementary  molecules  of  bodies. 

January  24. — A  paper  was  read,  entitled,  "Kxperiments  made 
on  a  pieoe  of  Pefla  aiher»  eared  from  tiie  Lady  Chariotte,  wrecked 
on  the  ooaet  of  Irtland  in  December  1838,  as  to  its  capability  of 
holding  water.'*  By  W.  D.  Haggavd,  Baq.  Gonmnnioatad  by.  Sir 
Henry  Ellis.  K.H.,  F.R.S. 

Plata  Pena,  so  called,  is  silver  collected  by  quicksilver  after  the 
ore  is  jiouuded;  it  is  then  placed  in  a  mould,  and  by  irreat  fnrcc  the 
quicksilver  is  squeezed  out,  when  xt  lurma  a  mass,  rcsumbiiug  dry 
mortar,  of  great  porotity. 

Troy  Weight,  Decrease 

llw.  07.  dwts.  inwei>;ht. 

Oi^Bilwsight When  tdcm  fnm  the  j    33       ^  ^  ^ 

One  day  (iloced  before  the  fire               97  0  \i  1  9  * 

Third  day   31^  5  0  .........  1  f  0 

Fifth  day   34  5  5    0  11  15 

Eighth  d^r  .....*   54  0  2  .........  0  6  S 

Weight  ef  mtet  ■......•......•....•i.... •..«.»•.  4  9  3 

Tiicrfaie 

W^git  of  the  piece  sDppotieil  to  be^   S4  0  S  th  w,'*<l!ti. 

First  day  from  Ihe  0ie .....................  84  0  3  .........  C  0  1 

Third  day   34  2  6    0  2  2 

Fifth  day    34  4  2    0  1  17 

B||lith4igr  .................................  34  4  9  0  0  7 

Gauiod  m  water  from  the  air   0   4  7 

Total  weight  of  water  contained  hi  the  piece   ~.  B  1  17 

A  paper  was  idso  read,  cniitli  1.  "  On  the  Application  of  the  Con- 
version of  Cliloratcs  and  Nitrates  into  Chlorides,  and  of  Chlorides 
into  Nitrates,  to  the  determination  of  several  equivalent  numbers." 
By  Frederick  Penny.  Saq.  Commmeated  hy  H.  Hennell,  Eaq. 
P.R.B. 
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The  researches  which  form  the  subject  of  this  paper  were  sug- 
gested by  an  inquiry  into  the  most  effectual  method  of  ascerteining 
the  qiiaatity  ol  lutrate  of  potasaa  exiBtiug  in  crude  saltpetre.  The 
author  found  that  b7  the  actkm  of  hydrochlono  acid  the  nilrate  of 
potana  to  ooafortod  into  tfa«  chloiide  of  potasnnm;  and  oonvcna- 
IT,  that  the  ohioride  ol  polaaehim  might,  by  the  proper  ngolatioiiof 
the  temperature,  be  reconverted  into  the  nitrate  of  potassa  by  the 
action  of  nitric  arid.    These  mutual  conversions  afforded  c>:cellent 
means  ot  determining,  with  urcat  exactness,  the  relative  equivalent 
numbers,  in  the  theory  of  dchuite  proportions,  belonging  to  these 
salts,  and  to  their  respeotive  oonstitoeat  elements.   The  author,  ac- 
cordingly, punoed  the  inveetigatioii  of  tiieae  nnmhen  1^  several  ioe- 
oeMm  ttepa*  of  which  the  details  occupy  the  greater  part  of  the 
present  paper.    He  first  determines  the  equivalent  of  chloride  of 
potassium  oy  decomposinir  chlorate  of  potassa  into  oxygen  and  chlo- 
ride of  potasaium ;  the  proportion  between  which  gives  the  ratio 
which  the  respective  equivalent  numbers  of  each  bear  to  one  another, 
and  also  to  that  of  chlorate  ol  potassa.   The  equivalent  of  nitrate  of 
potassa  is  next  obtamed  hj  converting  the  diloiate  and  the  chloride 
of  potassium  into  that  salt ;  and  from  these  data  the  equivalents  of 
chlorine  and  of  nitrogen  are  d»iuced.    A  similar  train  of  inquiry  is 
next  instituted  with  the  corresjionding  salts  having  sodium  for  their 
base  :  chlorate  of  soda  being  decomposed  into  the  chloride,  and 
into  the  nitrate  ;  nitrate  of  soda  into  chloride  ;  and  chloride  of  so- 
dium into  nitrate  of  soda.    The  results  of  these  diffierent  series  of 
experiments  cdncide  so  closely  with  one  another  as  mntmsJly  to  oon^ 
firm  tiieir  general  accuracy  in  tilie  most  satisfactory  manner.  For 
the  purpose  of  determining  the  equivalent  numbers  of  the  element- 
ary bodies  themselves,  (namely,  cldonne,  nitrogen,  potassium,  and 
sodium,)  the  author  employed  the  inlLimediuni  of  silver,  the  several 
saline  combinations  of  which  with  cldorine  and  with  nitric  acid  were 
found  to  afford  peculiar  advantages  for  the  accurate  determination  of 
the  relative  weu^ts  of  the  oonstituenta  of  these  silts»  when  subjected 
to  various  commnations  and  decompositions.   The  oonelnsions  to 
which  the  author  arrives  with  regard  to  the  eq[iiivalcnt  numbers  for 
the  six  elementary  bodie*  in  question,  tend  to  corroborate  the  views 
of  the  late  Dr.  Turner,  and  to  overturn  the  favourite  hypothesis  that 
all  equivalent  numbers  are  simple  multiples  of  that  for  hydrogen* 


He  finds  the&e  numbers  to  be  ab  follow : 

Oxygen   B' 

Chlorine    85*45 

Nitrogen    14  02 

Pofn«sium   39  08 

Sodium   23-05 

Silver   107-97 


The  author  intends  to  pursue  these  inquiries,  by  applying  similar 
methods  to  the  investigation  of  other  dasses  of  salts. 

January  31. — A  paper  was  read,  entilled,  "  Some  account  of  llie 
Art  ol  Photogenie  Drawing,  or  tiie  ftvieesa  bj  wUsli  NalnrtI  Oh- 
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jects  may  be  made  to  di  litu  itr  themselves  witliout  die  aid  of  fbo 
Artist's  Pencil."    By  H.  F.  Talbot,  Esq..  F.R.S. 

This  paper  is  given,  entire,  in  the  present  Number,  p.  196. 

Fehniar}'  7. — A  paper  was  read,  entitled,  "  Notice  of  a  Shock  of 
an  Earthquake  Iclt  in  the  Island  of  St.  Mary's,  one  of  the  Scilly 
Islands,  on  the  21st  of  January,  1839,"  in  a  letter  addmaed  to  tlie 
Secretary.   By  the  Rev.  George  Word]ey. 

The  tremulous  motion  of  the  ground  is  described  as  being  very 
slight,  and  felt  chiefly  in  the  south  parts  of  the  island.  It  was  ac- 
companied by  ;i.  ]u'cn];;iilv  harsh  and  gratins;'  ?mmd,  which  wns  only 
of  momentary  duration,  and  no  particular  agitation  of  the  sea  was 
observed. 

A  paper  was  in  part  read,  entitied,  "  Obser\'ations  on  the  Parallel 
Roada  of  Glen  Roy»  and  of  otlier  parts  of  Loehabar,  vritli  an  att^pt 
to  prove  that  they  are  of  Marine  Origin,"  By  Gharlea  Darwin,  £eq., 
M.A.,  F.R.S.,  Sec,  Ged.  Soe. 


GEOLOGICAL  SOCIETY. 
[Continued  from  p.  151.] 

Dec.  9,  1838. —  A  paper  on  the  "  Phascolotherium,"  bein^r  the 
second  part  ot  the  *'  Description  of  the  Remains  of  Marsupial 
Mammalia  from  the  Stoneafield  Slate,"  by  Richard  Owen,  Esq., 
F.G.S.4  vpaaread. 

Mr.  Owen  first  gave  a  brief  summary  of  the  characters  of  the 
"  Thylacotherinm,"  described  in  the  first  part  of  the  memohr*',  and 
which  h(>  conceives  fully  prove  the  Tnammlferouf  nature  nf  that 
fo8:sil.  ]  -t;itc(l,  that  the  remains  of  the  i^plit  condyle.s  in  the  spe- 
cimen demonstrate  their  original  convex  form,  \Yhich  is  diametrically 
opposite  to  that  which  characterizes  the  same  part  in  all  reptiles 
and  aU  ovipara  i-^that  the  size,  figure  and  poaition  of  the  coronoid 
proceia  are  each  as  were  never  yet  intneeaed  in  any  except  a 
zoophagous  mammal  endowed  vrith  a  temporal  muscle  sufficiently 
developed  to  (^t  mand  so  extensive  an  attachment  for  working 
a  powerful  carnivorous  jrt-w ; — that  the  teeth,  composed  of  dense 
ivory  with  crowns  covered  with  a  thick  coat  of  enamel,  are  every  where 
distinct  from  the  substance  of  the  jaw,  but  have  two  fangs  deeply  im- 
bedded in  it; — that  these  teeth,  which  belong  to  the  molar  eeriea* 
are  of  two  Idnds ;  the  hinder  being  bristled  with  five  cusps,  four 
which  aie  piaoed  in  pairs  transvenely  aeraaa  the  crown  olthc  teeth, 
and  the  anterior  or  false  molars,  having  a  different  fom,  nnd  only 
two  or  tlirce  cusi)s — characters  never  yet  found  united  m  the  teeth 
of  any  other  tlian  a  zoophagous  mammifcrous  quadruped  that  the 
general  form  of  the  jaw  corresponds  with  the  preceding  more  eeseu- 
tial  Indicationa  of  ita  mammifeKma  nature.  F\dly  impteaeed  with 
the  value  of  these  characten,  as  determining  the  class  to  which  the 
fbadlB  belonged,  Mr.  Owen  stated,  that  he  had  sought  in  the  next 
place  for  secondary  charactera  which  might  reveal  the  group  of 

*  An  abstract  of  the  first  part  of  Pirof.  Owen's  insDoir  was  given  in 
oar  last  Number,  pres.  vol.  p.  141«  Edit. 
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mammalia  to  which  the  remains  cnnlcl  be  assigned,  and  that  he 
had  luiiiid  111  the  motlitication  of  tin  angh^  of  the  jaw,  combined 
with  the  form,  structure  and  prupurtiuas  of  the  teeth,  su&cieut 
enkaaoe  to  induce  liim  to  bdieve,  that  tlw  Tkjfiaeaihmmn  was  a 
msfBapSal  qwdfi^ed. 

Mr.  Owen  tlicn  n  rapitulatcd  the  objections  agniut  tiie  manmii- 
ferous  nature  of  the  Thylacothcrian  jaws  from  their  supposed  imperfect 
state  :  and  repeated  his  former  assertion,  that  they  are  in  a  condition 
to  enal)le  these  charaiCter^*  to  be  fully  ascertained  :  he  next  reviewed 
first  the  difference  of  upiuiou  with  respect  to  the  actual  structure 
of  the  jaw ;  and,  aeoondlj*  to  the  inteipietatUm  of  admitted  appear- 
aneee. 

1.  As  respects  the  structure. — It  has  been  averted  that  the  jaws 
mnst  belo^  to  cold-blooded  vertebrata,  because  the  articular  sur- 
face i<  in  thf'  form  of  an  entering  angle;  to  which  Mr.  Owen 
rephes,  thai  the  articular  surface  is  supported  on  a  convex  condyle, 
which  is  met  with  in  no  other  class  of  vertebrata  except  in  the 
mammalia.  Again,  it  is  asserted,  that  the  teeth  aie  all  oi  an  uni- 
fona  ttraetiire,  ss  in  certsin  reptiles ;  but,  on  raference  to  the  fiie- 
sils,  Mr.  Owen  states,  it  will  be  found  tiiatsuch  is  notthecasi^  snd 
that  the  actual  difference  in  the  structure  of  the  teeth  strongly  sap* 
ports  the  mammiferous  theory  of  the  fossils. 

2.  With  respect  to  the  argument  founded  on  an  interpretation  of 
structure,  which  really  exiiits,  the  author  showed,  tliat  the  Thylaro- 
tkerium,  having  eleven  moluB  on  each  side  of  the  lower  jaw  i^  uu 
ob|ectkni  to  its  msmniifBwnis  nature,  because  among  the  placental 
camivora,  the  Cmis  Megalotis  has  constantly  one  more  grinder  on 
each  side  of  the  lower  jaw  than  the  usual  number ;  because  the 
Chrysochlore  among  the  //i.vecf/tJora  has  also  eight  instead  of  seven 
molars  in  each  ramus  of  the  lower  jaw;  and  the  Myrmecobius, 
among  the  Marsupialia,  has  nine  molari»  on  each  side  of  the  Io\\  er 
jaw ;  and  because  some  of  llie  insectivorous  Armadillos  and  zou])lia- 
gous  Cetoeta  olfer  stall  more  nnmeroos  and  reptile*iilte  toedi,  irith  all 
the  tme  and  essential  characters  of  the  mammiferous  dass.  llie  ob> 
jection  to  the  false  molars  having  two  lugs»  Mr*  Owen  showed 
was  futile,  as  the  greater  number  of  the  spurious  molars  in  every 
^nus  of  the  placental  /trrf?  have  two  fangs,  and  the  whole  of  fliem 
in  the  Maisupialia,  If  the  ascending  ramus  in  the  8tonesfield  jaws 
had  been  abbeut,  and  with  it  the  evidence  of  their  mammiferous 
nature  aflbrded  by  the  condyloid,  ooronaid  and  angnlar  proce&s6i», 
Mr.  Owsn  stated*  tiiat  be  eonoeiied  the  teeCh  abme  would  have 
given  sufficient  proof,  especially  in  their  donUe  fimgs,  thitt  the 
fossils  do  belong  to  the  highest  class  of  animals. 

In  reply  to  the  objections  founded  on  the  donhlc  fangs  of  the 
Basilosaurus,  Mr.  Owen  said,  that  the  cimructeis  of  tliat  fo^^sil  not 
having  been  fully  given,  it  is  doubtful  to  what  class  the  annnal  be- 
longed ;  and,  in  answer  to  the  opinion,  that  certain  sharks  have 
double  fangs,  he  explained,  that  the  widely  bifurcate  bairis  support- 
ing  the  tooth  of  the  shark,  is  no  part  of  the  actual  tooth,  but  tme 
bm,  and  osaified  parts  of  the  jaw  itself,  to  which  the  tooth  is  an« 
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chyloseU  at  oue  port,  and  thti  ligaments  of  connexion  attached  at  the 
nAm.  Thelbrm,  dep<li«iidpQtitioii€l  tiiBiodutiof 
the  3%lvcofAifv  m  pntMj  mmShr  to  liiott  in  tlie  small  opos- 
sums,  llie  ookor  of  the  fossils,  Mr.  Owen  said,  ooold  be  no  ob- 
jection to  those  acquainted  with  the  diversity  in  this  To^pect,  which 
obtains  in  the  fossil  rcinuin^i  of  Mammalia.  Lastly,  with  rc?]iert  to 
the  Thylacotherc,  the  auLhur  gtnted,  that  the  only  trace  of  compound 
structure  is  a  mere  vascular  ^oovc  runmug  along  its  lower  mar^n, 

ind  tint  a  wnflar  strastnie  i»  pnseat  m  the  oonespcmding  part  of 
lower  Jaw  o£  tone  nieeife  of  opoaram*  of  lihe  WmJkit,  of  the 
Btimm  mUuntka,  lod  of  the  MffrmgoMm,  though  the  groore  doee 

not  reach  so  far  forward!*  in  thif?  animal ;  and  that  a  similar  p^roove 
is  present  near  the  lower  naxgia*  but  on  the  outer  aide  of  the  jaw. 
in  the  Sorex  Jftdiciig. 

Descriptum  qf  t/te  liaLJ  Jaw  of  the  Phascolotiierium — iius  fossil 
ie  a  right  Kamia  of  flower  jaw,  having  iti  iatBHul  or  aNsial  ear* 
hat  ezpoied*  It  oiioe  fonnad  the  cluef  uiiaua— I  of  the  pritale 
OoUeetion  of  Mr*  Bioderip,  bfwhom  It  has  since  been  liberally  pre- 
sented to  the  British  Museum.  It  was  described  by  Mr.  Broderip 
in  the  Zoolojz"?cnl  Jounm],  and  it«  distinction  from  the  Thylomfhe- 
rium  clearly  pointed  nwX.  Ihe  condyle  of  the  jaw  is  entire,  stand- 
ing in  bold  relief,  and  presents  the  same  form  and  degree  of  con- 
Toxity  aa  IB  liia  gooera  Duklphya  and  Ikiyanit.  In  ita  Wing  on  a 
levoL  wiih  ^  molar  teelli,  it  oomnonda  wilii  tlia  auunopial 
gonera  Dasymrm  and  ThylacynMg  as  wdf  aa  with  dia  |dacental  aoo- 
phaga.  The  general  ionn  and  proportions  the  coronoid  process 
closely  rc«*«'mble  thncp  In  7oophfi»Ttn«  marsupials ;  but  in  the  depth 
and  form  v\  tin  c ntuiing  nt  tc  li,  between,  the  process  and  the  condyle, 
it  corresponds  most  closely  with  the  Thylacyms.  Judging  from  the 
fraotored  surface  of  the  inwardly  reflected  uiele,  that  part  had  9Jx 
dteadedobliqaalMW*  mmilar  to  tbe  tnfleotod  ang^  of  the  2%- 
lacynus,  hk  tiia  Pktttetktimrmm  the  flattoied  inferior  suHaoe 
of  the  jaw,  external  to  the  fractured  inflected  angle,  inclines  out- 
ward'? at  an  obtuse  angle  with  the  plane  of  t!ip  ascendinj^  ramu«», 
and  not  at  an  acute  angle,  as  in  the  Thylacyne  and  Dasyurus :  hnt 
tiiis  difference  is  not  one  which  approximates  the  fossil  in  question 
to  any  of  tiie  plaoental  aoophaga ;  on  the  contrary,  it  is  in  the 
marsupial  gaomi  Pkmt9lam§»,  whm  a  precisely  simuer  rtblfaa  «f 
the  inferior  flattened  base  to  tlie  elevated  plate  of  the  ai^cendingrumie 
of  the  jaw  is  manifested.  In  the  position  of  the  dental  foramea, 
the  Phascolothere,  like  the  Thyhrotherp.  differs  from  all  T^oophagous 
marsupials,  and  the  placental /fr<e ;  but  in  the  Hypsijn-ymuu-f  and 
Phascolomys,  marsupial  herbivora,  the  orifice  of  the  dental  canal  is 
situated,  as  in  the  Stonesfidd  fossils,  very  neoj  the  vertical  line 
dropped  £rom  the  kefc  molar  taelii.  The  Ibim  of  tiia  symphysis, 
in  the  Pha9eol&ti$re»  oaanot  be  truly  determined ;  but  Mr.  Owwia 
of  opinion  that  it  resembles  the  sfrnfUajtm  of  tlie  D•d^|M^!t  aKVe 
than  that  of  the  Dasyurus  or  Thylacynns. 

Mr.  Owen  agrees  with  !Mi .  Jkoderip  in  a^pigning  luur  incisors  to 
each  ramus  of  the  lower  jaw    the  Phmcoiotkert,  as  in  the  DMpkysi 
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but  in  tlieir  scattered  iirraiigement  they  rc^^e^lble  the  iuciboia  ui  the 
Myrmecobnts.  In  the  relative  ex  tent  of  the  alveolar  ridge  occupied  by 
die  grinden,  and  m  tiie  proportiMitol  tiw  grindari  to  Mh  oHwr,  esp«* 
oially  the  soMtU  nxeof  tlw  hmdMiitost  iiK>lar;  the  Pkmeohtkenfmrnr 
bles  ^  Myrmtcobim  more  than  it  doM  tiie  Ofi$tmm,  JDasyurus  or 
Thjlacynvs ;  but  in  the  form  of  tbecro'wn,  the  molars  of  the  fossil  re- 
semble the  TAy/ary;it/A more diosely  than  nnvf  ther  genii^of  mnrfnpials. 
Ill  the  numberof  the  grinder?  the  Pfuimviulht  /'e  resembles  tiie  Upossmn 
and  Thylaciae,  having  four  true  and  three  false  in  each  maxillary 

mm  aikd  Tkylacotitn  m  irantiiig  a  pointed  tubcida  oatlieiBiMr  ddt 

ai  the  middle  laigo  tubercle,  and  in  the  same  transverse  line  wit]k  it. 
the  place  bcin^  occupied  by  a  ridge  which  extends  along  the  inner 
side  cf  the  b-iseof  the  crown  of  the  true  mohirp  aiul  projcrt^  n  little 
beyond  the  anterior  and  posterior  smaller  cusps,  i;ivijiL':  tiii  (|uin- 
quecuBpid  appearance  to  the  crown  of  the  tooth,    iki::  nUgc, 
wlwdi*  mPkttteoMMm,  reprcttati  tiM  iiiMr  ottspo  of  tho  tM 
nflkn  in  ZHdi^Ayt  and  Tkylio9ih§rum,  m  wiling  in  7Xykcy»Mt, 
in  whkh  the  true  molars  are  more  simple  than  in  the  Pka8col9* 
there,  though  hardly  less  disting^shable  from  the  false  molars. 
In  the  «ef!ond  true  molar  of  tlie  Phascoiothere,  the  internal  ridge  is 
al^o  obsolete  ut  the  base  of  the  middle  cusp,  and  thistootli  prcfents 
a  close  resemblance  to  the  correspundmg  tooth  in  the  i  hyLucine  i 
hot  in  the  Thyiadme  the  two  posterior  mdim  inereaM  in  iiso« 
while  in  d»  PhmeohUmrt  iduey  progrewdy  diwHriahi  w  in  the 
Myrmecobmg,   As  the  outer  sides  of  the  grinden  in  tiio  jaw  ci  the 
Phatcolothere  are  imbedded  in  the  matrix,  we  cannot  be  sure  that 
there  is  not  a  smaller  cuspidated  ridge  sloping  down  toward <  that 
side,  as  in  thr  crowns  of  the  teeth  of  the  Miinitcniiiius .  litit, 
assuming  that  ail  the  cusptt  of  the  teeth  ui  the  Pkascuiuihtre  are 
ezhibitid  in  <ii»  taii>  ilill  Hia  oowne  of  tlMM  MoOl  rratinMo 
thoio  of  tiio  TkfhoM  mon  tkm  tbey  do  tiioie  of  onjr  jdnoental 
Jnmttivora  or  Pnoca,  if  even  the  form  of  tiie  jsw  pacdtitd  m  com- 
pariaon  of  it  with  that  of  any  of  the  seal  tribe.    Connecting  then  the 
clo'-e  resemblance  Tvhicb  thv  molar  teetbof  the  Phaftrofofleriutn  bear  to 
lliose  oi  llie  i hyUuynus  with  tin  simiJiiu  itu  .s  ut  the  ajscending  ramus 
of  the  jaw,  Mr.  Owen  is  of  opiuiuu  that  the  btonet&eld  fosail  was 
nearly  aUied  to  Thylacynus,  and  that  iti  poaitioB  in  tfcn  ■aiwfiai 
■eriea  is  between  Thylacywm  and  IXMpkyt.  With  respeet  to  the 
supposed  compound  structure  of  the  jaw  of  the  PlmmfiUthervm, 
Mr.  Owen  is  of  opinion  that,  of  the  two  linear  impressions  which  have 
been  mistaken  for  AffrmofiiV  or  toothless  sutures,  one,  n  faint  shallow 
linear  impression  continnul  fnim  between  the  antepeiiuitiiuate  and 
penultimate  molars  obiiqueiy  downwards  and  backwards  to  the 
fonunen  of  the  dental  artery,  is  due  to  the  pressure  of  a  small 
etrtsiry,  and  tiiat  the  anihor  poeeeesee  the  jaw  of  a  IMjpiift  Virgu 
fMSM  which  exhibits  a  similar  groofve  in  do  same  plaee.  Moceover, 
this  groove  in  the  Phascolotken  does  not  occupy  the  same  relative 
position  as  any  of  the  rontifniouf  mnririiis  of  tlie  o])ercular  and  den- 
taiy  {oooiM  of  a  i«;ptik'a  jaw.    ihe  other  impcesiioa  in  the  jaw  of 


Digitized  by  LiOOgle 


I 


the  PhateMMnmim  a  deep  groo?»  oontiuud  ftm  lbs  aaliriiar 
ettUBMity  of  ti»  frMtaved  baM  of  the  ioflMtod  obfiqwlj 

downwards  to  the  broken  racfooe  of  the  mBHtaoat  port  of  the  jaw. 
Whether  thu  line  be  due  to  a  vascular  impression,  or  nn  accidental 
fracture,  is  doubtful;  but  as  the  lower  jaw  of  the  Wombat  presents  an 
imprespion  in  the  precisely  corresponding  situation,  and  which  is 
undoubtedly  due  to  the  presence  of  an  artery,  Mr.  Owen  conceives 
that  thia  impieHKMiiB  alao  natural  in  the  Phatcoktktrt,  bat  equally 
ucomiected  with  a  eonoiKMUid  atruetureof  the  jaw;  fat  there  it 
not  eajr  aataie  in  the  eompoimd  Jaw  of  a  reptile  whiidk  occopiea  a 
correspoodoig  aituation. 

The  most  numerous,  the  most  characteristic,  and  the  best  mnrked 
8Uture«inthe  compound  jaw*:  of  ;i  re])tik',  nre  those  whicli  dehne  the 
limits  ot  the  coronoid,  urticuiur,  angular,  and  suranguiai-  pieces,  and 
which  are  chiefly  conspicuous  on  the  inner  side  of  the  posterior  part  of 
the  jaw.  Now  flie  eoneepoodrng  eoiface  of  the  jaw  of  thePil«too/(9* 
there  is  enftne ;  yet  the  smalleet  tnoe  of  sutures,  or  of  anj  inilioatioa 
that  the  coronoui  or  articalar  processes  were  distinct  pieces,  cannot  be 
detected  ;  these  processes  are  clearly  and  indisputably  continuou?, 
and  roiitiucnt  with  the  rest  of  the  ramus  of  llie  jaw.  So  that 
whtjic  sutures  ought  to  be  visible,  if  the  jaw  of  the  Phaacoluthi  t  e 
were  composite,  there  are  none ;  and  the  hypothetical  sutures  that 
aie  apparent  do  not  agree  in  poiitum  with  any  of  the  reel  antoiea 
of  an  oviparous  compound  jaw. 

Lastly,  with  reference  to  the  philosophy  of  pronouncing  judg- 
ment on  the  sanrifin  imture  of  the  Stonesfieki  fossils  from  the 
appearance  of  sutures,  Mr,  Uwen  offered  one  remark,  the  justness 
of  which,  he  naid  would  be  obvious  alike  to  those  who  were,  and 
to  thobe  who  were  not,  conversaut  witli  comparative  anatomy.  The 
aoennmlatife  evidenoe  of  the  trae  natnxe  of  the  Stonesfield  foasila. 
aflfofded  by  the  shape  of  the  condyle,  coronoid  proeess,  angle  of  the 
jaw,  different  kinds  of  teeth,  sha|ie  of  their  crowns,  dotJUe  fengs. 
implantation  in  sockets, — the  appearance,  he  repeated,  presented 
by  these  important  particulars  cannot  be  dtie  tt>  nerident ;  while 
tliose  A\  liicli  favour  the  evidence  of  the  compound  structure  of  the 
Juw  ill  ay  arise  from  accidental  circuui&tauces. 

A  paper  was  afterwards  read,  entitled  "  Obaervatione  oil  the 
Stmctoie  and  Relations  of  the  presumed  Maimpial  Remaine  fioB 
the  Stonesfield  Oolite,"  by  William  Ogilby,  Esq.,  F.O.S. 

Tliese  observations  are  intended  by  the  author  to  embody  only 
the  iTio«t  prominent  chjiracters  of  the  fossils,  and  those  esseiitiiil 
})oint>  (>i  structure  in  which  they  are  necessarily  related  tu  the  class 
of  mammifers  or  of  reptiles  respectively.  For  the  sake  of  putting 
tiie  sevml  pouits  deaily  and  impoitiaUy,  he  airanged  his  obeenra- 
tioDsnndar  thetwoloJIowingheada: — 

1.  The  rdations  of  agreement  which  aubeiat  between  the  fbswh 
in  question  and  the  oonesponding  bonea  of  recent  namqpiab  and 
insectivora. 

2.  The  characters  in  which  the  fossils  differ  from  those  families. 
Mr.  Ogilby  confined  lus  remarks  to  manupialia  and  insecUvora, 
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because  it  is  to  those  families  ouly  of  mammifers  that  the  foanls 

linvc  been  considered  by  anatomists  to  belong;  and  to  the  interior 
surface  of  the  jaw,  as  the  exterior  is  not  exhibited  ia  aay  of  the  fossil 
ij>ecimens. 

1.  lu  tiie  general  outline  of  the  jaws,  more  especially  in  that  of 
the  JXtklphys  {Pha$eohtk«riim)  AwAAnu^,  the  mtthor  ttaten,  there 
is  a  rmj  dote  sesemhlaBee  to  the  jkw  in  recent  inseettvom  atHl 
inaeclifoioiis  msnupiak ;  but  he  ol^erve8»  tiiat  with  respect  to  the 

uniform  cumiture  along-  the  inferior  mnrcnn,  Cuvier  has  addncc  d 
tlie  same  structure  as  distinctive  of  the  Monitors,  Iguanas,  and  other 
true  saurian  reptiles,  so  that  whatever  support  these  modifications  of 
structure  may  give  to  the  question  res^yecting  the  marsupial  nature 
ef  the  StoaoMd  IdmOs,  w  oonpeved  witii  other  groups  of  mammals^ 
they  do  not  aflect  the  previcme  qoeflkn  of  their  mammiferous  na- 
tme,  ae  compaied  irath  reptiles  and  fiahea.  The  fossil  jaws,  Mr. 
Ogilby  says,  agree  with  those  of  mammals,  and  differ  from  those  of 
all  recent  reptiles,  in  not  being  prolonged  baclcwnrd  behind  the 
articulating  condyle;  a  character  in  c  iiijtinctiuu  with  the  former 
relation  which  would  be,  in  this  author  s  opiuiuu,  well  iiigh  incon* 
travertible,  if  it  were  aheolntely  exdoarve ;  hot  the  extinct  Bomriane, 
the  Pieroiaetflm,  lekthfoumri,  and  Phtioimri,  eotenponaies  of  the 
Stonerifield  roarila,  differ  from  their  recent  congeners  in  this  respeot 
and  agree  with  mammals.  Mr.  Ogilby  is  of  opinion  that  the  con- 
dyle is  round  both  in  D.  Prevostii  and  />.  B^ickJumUi,  and  is  there- 
fore a  Tery  strong  point  in  favour  of  the  mammiferous  nature 
of  the  jaws.  The  angular  process,  he  says,  is  distinct  in  one  speci- 
men of  D.  PrevottU,  and,  though  broken  off  in  the  other,  haa  left  a 
well-defined  impieasian;  InittlMit  it  a§;reea  in  position  with  the  inaee- 
tivoia,  and  not  the  inni  supiBlia,  being  aitoated  in  the  plane  passing 
through  the  coronoid  process  and  the  ramus  of  the  jaw.  In  the 
7>.  BiirkJandii,  he  conceires,  the  process  is  entirely  wanting^;  hut 
that  there  is  a  slight  longitudinal  ridge  partially  broken,  which 
might  be  mistaken  for  it,  though  pl^ed  at  a  considerable  distance  up 
the  jaw,  or  nearly  on  a  level  with  the  oondylc,  and  not  at  the 
infsnor  angular  rim  of  the  jaw.  He  la  tfaemfove  of  ojmiion  tfaatthe 
D.  BuMmdH  cannot  be  properly  associated  either  with  the  maran* 
pial  or  inaectborous  mammals.  The  compoaition  of  the  teeth,  he 
conceives,  cannot  be  advanced  successfully  a«^in«t  the  mammiferous 
nature  of  the  fossils,  btcause  animal  matter  preponderates  over 
mineral  in  the  tcctli  of  the  great  majority  of  the  Insectivorous  Cheir' 
optera,  as  well  as  in  those  of  the  Myrmecobkis,  and  other  small  marsu- 
piala.  In  the  jaw  of  the  D,  PrtmotHi,  Mr.  Ogilby  cannot  perceive 
any  appeaxanoe  of  a  dentary  canal,  the  fangs  of  the  teeth,  in  his 
opinion,  almost  readung  the  inferior  margin  of  the  jaw,  and  being 
imphuited  completely  in  the  bone  ;  hut  in  the  7).  Bucklandti,  he  has 
ob-^rrved,  towards  the  antrrkr  extremity  of  the  jaw,  a  hollow 
space  hiied  with  foreign  mailci ,  and  very  like  a  dentary  canal.  The 
double  fangs  of  the  teeth  of  D.  Prevostii,  and  probably  of  D,  Buck- 
Umm,  he  says,  are  strong  points  of  agreement  between  the  foaaila 
and  mammifers  in  general;  but  tiiat  double  roots  neoeaaarily  indi* 
PkU,  Mag.  S.  3.  Vol,  14.  No.  88.  JfarcA  18^9.  Q 
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cate,  not  the  mammifcrous  natufsof  the  ■"'""•Ij  bat  the  oonpottud 
form  of  the  crowns  of  the  teeth. 

2.  With  respect  to  the  most  prominent  cluuacters  by  which  the 
Stonesfield  fossils  are  distinguished  from  recent  mammals  of  the 
tmectivoroTO  mnd  marsupial  fiunUies,  Mr.  Ogilby  mentkmed,  tet, 
ftepoBition  of  the  condyle,  which  ie  placed  mthefoMiljamlnA  line 
mdier  below  the  level  of  the  crowns  of  the  teeth  ;  and  he  stated  . 
that  the  condyle  not  being;  elevated  above  the  line  in  the  Dtuyurus  ' 
Ursinus  and  Thy  (acinus  JInrrisii,  is  not  a  valid  argument,  because 
those  marsupials  are  carnivorous.  The  2ud  point  urged  by  the 
author  agaiai>t  the  opinioa,  that  the  fossils  belonged  to  insectivorous 

or  mumpial  mmaikn,  ie  in  the  nntoM  lad  ttmaganMnt  of 
the  teeth.   The  number  of  the  mokn,  he  coaocivee,  ii  n  aeoond' 

Uf  consideration ;  but  he  ia  convinced  that  thej  cinnot  be  sepaimtad 

in  the  fossil  jaws  into  true  and  ftdse,  as  in  mammalia ;  the  great 

length  of  the  fangs,  equal  to  at  Irast  three  times  the  f?p]ith  of  the 

crowns,  he  conceives,  is  a  strong  objection  to  the  fossils  bemg  placed 

in  that  class,  aa  it  is  a  character  alt(^tiier  peculiar  and  unexampled 

among  miunniala ;  the  form  of  tlie  teeth  ajao»  he  stated,  cannot  be 

justlj  oompered  to  that  of  any  known  apecieaof  manmpial  or  inseo<» 

tivorous  mammlfar,  being*  tn  the  authoi^s  opinion,  simply  tricuspid, 

and  without  any  appearance  of  interior  lobes.    As  to  the  canines  ^ 

and  incisors,  Mr.  Ogilby  s'aid,  that  the  tooth  in  D.  Bucklandn, 

which  has  been  called  a  canine,  is  not  larger  than  some  of  the  pre- 

atimed  incisors,  uud  lliat  ail  ul  them  are  so  widely  separated  as  to 

occupy  full  fite-twalfiliB  of  liie  entim  dental  line,  whflit  in  liie 
DMyarnf  vimirrimw,  and  other  qieoiee  of  Ineecttvorona  mvnipblit 

they  occupy  one-fifth  part  of  the  same  apace.    Tlieir  befaigammgcd  i 

longitudinally  in  the  same  line  with  the  molars,  he  conceives,  is 

another  objection,  because,  among  all  mammjds,  the  incisors  occupy 

the  front  of  the  jaw,  and  stand  at  right  anerles  to  the  line  of  the 

molurs.    With  respect  to  the  supposed  compound  structure  of  the 

jaw,  Mr.  Ogilby  oiered  no  formal  opinion»  faot  contrnted  himaelf 

irith  eimply  stating  tho  appearanceei  he,  nevertfaelcM*  objected  to 

the  grooves  being  considered  the  impression  of  blood  vessels,  though  I 

he  admitted  that  the  form  of  the  jam  IS  altogether  diiferent  from 

that  of  any  known  reptile  or  fish. 

From  a  due  coiiisidtriition  of  the  whole  of  the  evidence,  Mr. 
Ugiiby  stated,  in  conclusion,  that  the  fossils  present  so  many  import- 
ant end  distfawtifn  ckancten  in  wnmnn  irith  mammals  on  the 
one  hand,  and  cold-blooded  animals  on  the  other,  that  he  does  not 
think  naturalists  are  justified  at  present  in  pronotmctng  definitifilj 
to  which  class  tiie  fossils  really  beicng. 


ASTRONOMICAL  SOCIETY. 
Per.  14,  18o8. — llie  luliowing  commnnication.s  were  read: — 
1.  Extract  of  a  letter  from  Professor  Beesel  to  Sir  J.  Herschel, 
Bert,  dated  Konigsberg,  Nor.  4, 1838*. 

*  Ihrai  BsmsL's  letter  on  thspaslUxflf«  qpyn^  to  whithtl^ 
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The  tneuw  wUch  I  have  employed  to  asceitain  the  effect  uf  tem- 
perature upon  the  measures  by  the  heliometer,  consist  in  observing 
such  of  the  stars  of  thr  Pleiades  nro  visi!)le  in  the  coldest  winter, 
by  night,  nnd  in  the  ^varme«t  feumracr,  by  day.  Soon  after  the  in- 
strumeiit  was  set  up  (in  November  and  December  1829)  I  made  a 
series  of  obscr\'ations  of  this  kind,  and  repeated  them  in  the  summer 
of  1880.  From  these  !  fmmd  tlie  value  of  one  revolution  of  the 
screw  in  fhe  temperatore  /  of  ndurenheit, 

»  52*^1788  —  (/—  49-2)(r  O0O4493  {Mtro.  Naeh.  No.  189»  p.  418). 

Further  observations,  however,  have  reduced  the  value  of  the  last 
term  of  the  formula  to  0"  00();il)12  :  this  hitter  value  is  that  which 
I  have  employed  in  the  reduction  of  the  observation?  of  (J  I  (  tjc/ni. 
If  this  correction  of  the  mcu^ures  had  been  altogether  neglected,  the 
result,  wkich  the  star  a  alfurds,  would  have  been  in  error  about 

0^-06;  hQt»  in  the  esse  of .lifao  sixr  A»  Old  effiMt  iroold  be  alto^ 
Inappreciable,  since  the  of  tiia  inflnenoe  in  anestion  takes 

place  at  that  time  of  the  year  in  which  the  parallax  di^qfypcsn.  I 

owe  this  explanation  to  you,  since  you  have  inquired  expressly  n« 
to  this  ]K)int;  and,  moreover,  it  could  not  be  indifferent  to  me  that 
an  astrotu  'Mier  to  whose  opinion  I  attacli  so  much  importance,  should 
not  only  be  partially,  but  al^o  thorou{(;lily,  satiisfied  ai»  to  the  paral- 
lax of  61  C^fm. 

After  nine  years*  service,  I  resolved  to  take  the  helioinstsr  to 
pieces,  in  ovder  to  examina  anew  all  the  parts  of  the  meehamsm  of 

this  very  ponderous  instniment ;  and  to  provide,  in  time,  against  any 
damage  it  may  have  sustained.  The  whole,  however,  is  so  solidly 
and  durably  coii~iri:(  ted,  that  it  ha-s  been  found  to  need  scarcely  any 
repair.  1  have  takcu  the  opportunity  uf  making  i«ome  alterations 
fot  the  greater  oonvcnienee  of  the  obs^fer.  The  insCnuMnt,  on 
aocoant  of  theee  drcamstanoee,  has  been  nearly  three  weeks  o«t  of 
use ;  it  is  now,  however,  again  in  a  fit  state  for  observation. 

I  am  particularly  anxious  to  obtain  your  })hysical  observations  of 
the  comet.  Struve  ha"  lately  communicated  to  me  hh  own,  which 
differ  coosiderably  from  nuue,  as  tliey  show  the  tail  defined^  whereas 

respects  these  obsen  ations  are  similar  to  mine,  except  that  they  go 
more  into  detail.  It  appears  that  1  am  the  only  one  who  ha^  had 
the  good  fortone  to  be  able  to  ibikrw  the  comet  dwing  an  entire 
Wfjtit,  in  which  tiie  motion  of  the  tail  fell  in  its  own  direction.  Ac- 
cording to  the  letter  which  I  had  the  pleasure  to  receive  from  yon, 
the  comet  peerai?  latterly  to  have  lost  its  tail  altogether;  at  least  you 
mention  only  the  complete  dctinitioD  of  the  disc,  which  also  I  con- 
sider a  very  important  observation. 

At  the  approaching  disappearance  of  Saturn's  ring,  sufficiently 

tract  relates  wiQ  be  Unisd  in  ear  awniber  for  Janusiyi  ptessnt  vdomsi 

p.  68. — Koii. 
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powerful  telescopes  will  probably  be  employed  to  show  all  the  satel- 
lites of  the  planet.  I  believe  that  large  reflectini;  telescopes  mil 
begin  to  supersede  achromatic  ones;  at  least,  1  have  no  doubt  they 
are  capable  of  greater  perfection.  They  can  be  made  with  mathe- 
matical precision,  nMdi  k  not  the  cue  irith  Mfanmiatie  tdttcopei. 
I  think*  also,  tiiat  optidani  would  hftre  devoted  tfaeur  attenlion  to 
them  in  preference,  if  they  had  not  been  discouraged  by  theurmore 
mpA  destructibility.  If  the  method  of  making  an  indestructible 
metallic  surface  could  be  discovered,  I  should  no  loiip;er  doTibt  of  a 
still  furtlur  perfection  of  the  reflectinj^  telescope.  Could  not  hard 
steel  be  made  avaiiable  ?  and  would  it  nut,  if  proper  care  was  taken 
of  it,  be  leas  destractiljle  than  the  oommon  metalUe  leflector  ? 

11.  Errors  of  Heliocentrie  Longitude  and  Bdiptic  Polar  Dfetance  « 
of  the  planet  Venus,  computed  from  the  Tabular  Errors  of     A,  and 
N.  P.  D.,  giTen  in  the  Cambridge  ObBervation&  of  1836.  By  the 
Kev.  R.  Main. 

Having  been  cngnged  in  correcting  the  Klenieutis  of  rlu  Orbit  of 
Venus,  it  occurred  to  Mr.  Main  that  tlic  reduction  of  the  Tubular 
Errors  of  R.  A.  and  N.  P.  D.,  derived  from  the  Cambridge  Obsen'a- 
tiona  of  18d6»  to  errors  of  Heliocentiic  Longitadea  and  £c.  P.D., 
would  form  a  desirable  supplement  to  his  papers. 

He  has  added  the  equations  which  arise  for  the  corrections  of  tlie 
Node  and  Inclinntion  of  the  Orbit;  and  it  is  his  intention  to  form 
those  for  the  corrections  of  the  four  remaining  elements. 

He  has  used  Mr.  Airy's  formulae  contained  in  the  tenth  volume  of 
the  Society's  Memoirs,  and  divided  the  observations  into  groups  of 
aboat  the  aame  lengtii ;  ^iplying  Hie  aame  correetlanB  to  &e  Right 
AaoenaioBB  for  tiie  Srror  of  t£e  Bqnmoctial  Pbint. 

The  general  agreement  between  the  errors,  and  those  given  in  the 
Greenwich  Obscn*ations  for  1 836,  shows  the  goodness  of  the  obser- 
vations, ;uid  gives  additional  confidence  in  the  results  to  be  derived 
froiu  them. 

The  errors  of  the  tables  are  then  given,  and  equations  for  correct- 
mg  tbe  dements. 

IIL  A  Catalogue  of  726  Stars,  reduced  to  the  year  1880.  and  de- 
duced from  the  Observations  made  at  Cambridge  in  the  years  1828- 
1835.    By  G.  B.  Airy,  E?q.,  AstrnTiomer  Royal. 

The  state  of  reduction  in  whit  h  tiie  places  of  the  stars  had  been 
published  in  each  of  the  annual  volumes  of  the  (  'am})ri(ige  Observa- 
tions, left  little  to  be  done  for  the  formation  of  tius  catalogue,  ex* 
cept  the  combination  of  the  results  of  the  diffaent  years.  This  was 
done  by  applying  to  the  mean  of  each  yearns  resnlta  the  annual  vu* 
liation  in  the  catalogue  of  this  Society  (except  for  stars  near  the 
pole),  so  a?  to  bring  the  places  up  to  Jan.  1,  1830 ;  and  then  taking 
the  mccm  of  the  different  rc^tiUs  for  1S30,  giving  to  each  rear  a 
weight  proportioned  to  the  numbtr  ul  observations.  Special  me- 
thods of  reducing  some  of  the  observations  are  fully  explained  in  the 
prefiice^  to  which  it  is  not  requisite  here  to  allude  fixrther;  and  a  list 
of  Uie  principal  discordances  are  aubjdned,  as  well  as  of  some  of  the 
obaervations  that  have  been  omitted  in  tiie  reductions. 
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IV.  Extracted  a  letter  from  Mr.  Henderson  to  Mr.  liaily,  rela- 
tire  to  tlic  late  Atimilar  Eclipse  of  the  Sun  on  May  1'),  183(j. 

After  correcting  the  ]>lacf«  of  the  sun  and  mo(Hi,  and  their  iscini- 
diameters,  by  the  quantities  meiidoned  in  niy  labt  letter,  I  computed 
the  heginniug  and  end  of  the  eclipse,  and  of  the  annulus ;  and 
I  amusx  tbe  emt^ed  times  of  tiieae  phiBiiomeiui,  md  also  tbe  od* 

itad 


Tto*. 

h    m     s      h    m  n 
Retjinniiig  of  ccli|>se   5    6    9  2  not  obaeiveU. 

At  lonuation  of  annuhis. 

First  appearance  of  detached  luminous  portions  of 

•UD't&ib    6a0  4M 

Internal  contact  of  sun  and  moon   6  SO  46*2 

Annulus  completely  formed  by  disippearaace  of 

black  spots   6  30  50*1 

At  dissolution  of  auuuius, 

Auuulus  broken  by  appcurknce  of  black  spots   G  M  33  0 

Intend  oonAMt  of  sun  and  moon   6  34  40*3 

Disappearance  of  detached  luminous  portions  of 
suu's  Umb    6  34  44  0 

Knd  of  eclipse   7  53   7  5  7  o.i  9*|| 

It  thus  appears  that  the  true  Internal  contacts  happened  between 
the  moments  when  tlie  bead-  tif  lin-ht  were  observed  to  api)car  and 
disappear,  and  wlieu  the  black  spots  disappeai'ed  and  apj)eared.  At 
the  formation  of  the  auuulus,  when  the  beads  appeared,  V  'ii  of  the 
moon  (a  segment  of  that  flMMMtnt  Innadth)  seema  to  hare  been  be- 
yond the  son's  disc ;  and  when  llie  Unck  ipota  disai^teared,  the  an- 
nvhis  iras  in  breadth,  where  least.  Hue  agrees  with  the  ap- 
pearance ob.'scn'ed,  "  that  the  annulus  was  seen  completely  formed 
of  sensible  breadth  at  the  narrowest  part."  A?ain,  at  the  dissolu- 
tion of  the  annulus,  when  the  black  s])ots  apjjearcd,  it  i&  found  that 
the  least  breadth  of  the  ring  was  2" '3,  also  agreeing  with  the  actual 
observation,  that "  tiie  annuhis,  bdng  of  sensible  breadth,  was  sud- 
denly broken and  when  the  beads  disappeared,  of  the  moon 
was  beyond  the  sun's  disc.  The  same  telescope  was  used  for  ob- 
serving the  formation  and  dissolution  of  the  annulus,  and  for  making 
the  observations  from  which  the  corrections  of  the  elements  have 
been  determined. 

On  applying  the  same  corrections,  I  hnd  that  in  latitude  35°  27'  30*' 
N.  and  lon^tude  10»  12',0  W.  of  Greenwich,  the  true  internal  con- 
tacts were  at 

Obeerved  by  you  at 

Mean  tin*.  Mmd  tisaa. 

h.  ra.  ■>  b.  n.  s« 

3   0  33  3    0  57 

3   §    7  I  3   5  23 


Duration     0   i  34 


Dontkm  =  0   4  26 


I  suspect  that  the  loniritude  of  your  station  is  not  well  determined; 
but,  as  a  small  error  in  the  longitude  wiU  not  sensibly  afottbe  du- 
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ration  of  the  annuhis,  I  am  inclined  to  believe  tliat  the  times  you 
noted  are  those  wheu  the  hh\ck  ^>ot»  disappeiired  imd  apjieiired. 
You  seem  to  have  been  in  very  nearly  the  Hue  of  tiie  central  ecli|>&e, 
M  the  iMt  disliiice  of  die  oeatns  was  only  1"*.  ' 

v.  A  Letter  from  Mr.  LemOX  to  the  Rer.  R.  Sheepiliinki,  ida- 
ttve  to  ObienradoiiB  with  a  smaU  S«ztuit. 

The  sextant,  here  alluded  to,  was  made  by  Dollond.  It  is  only 
3  inches  radius,  divided  to  ^Of,  and  by  vernier  reading  to  'A(Y^ ,  but, 
by  means  of  the  rending  microscope,  subdi\isions  may  be  c.-limated 
to  10".  'ilie  telescope  mu^iii&es  6  uacl  11  times;  but  the  higher 
power  i«  generally  used.  The  whole  packs  in  a  box  4*3  iiMhiM 
aqnare,  a^  2*7  inches  deqi.  Witii  this  instrament  Mr.  LaaaeU 
nude  a  number  of  obaervations  on  various  stars,  both  for  the  time 
and  latitude,  for  the  express  purpose  of  determining  how  near  to  the 
truth  he  might  be  able  to  a])proximate  by  its  means.  'Hie  observa- 
tions are  given  in  detail,  and  the  result  at  which  Mr.  Las.sell  arrives 
is,  that  under  ordiuary  circumstances  the  mean  of  one  set  of  alti- 
tudes east,  and  another  west,  would  gtva  die  time  truly  widim  shoot 
one  second ;  and  that  a  set  of  each,  north  and  south,  at  sonolliing 
like  equal  altitudes,  would  give  the  latitade  within  eight  or  ten 
seconds.    i 

FRIDAY-EVENING  MEETINGS  AT  THE  ROYAL  INSTITUTION.  •] 

JnnTiriry  18th. — Mr.  Faraday  on  tlie  Gymnotus  rind  Torpedo. 
Tlie  huijject  included  a  general  view  of  the  nature  and  euiidition  of 
electric  ht»he&,  with  the  paiticular  results  which  the  speaker  has 
lately  oommunicated  to  the  Royal  Society. 

January  35th.— -Mr.  Woodward  on  the  ajiparatas  Hor  the  imhiie 
demonatnttian  of  the  general  laws  and  ptoperties  of  polarned  ll^^t. 

February  1st. — Dr.  Gnmt  on  the  recent  disoovexiee  legardiog 
the  structure  and  history  of  animalcule?', 

February  8th. — Mr.  Parley  on  natural  j»t-r£?portive. 

February  l.^th. — Mr.  Faraday  on  Gurney'»  oxy-oil,  or  Bude  lamp 
fer  liii^itihoiisea  and  oilier  aitoationi. 

XXXIX.  Iitiettigenee  and  Mhcdianeem  ArHcles, 

ON  THE  CHLORO-CHUOMIC  ACID  OF  DR.  THOMSON. 

To  the  Edilors  of  the  PUiio;ioj)hkal  Ma^uzma  and  JovrmU 
Gentlemen-, 

IN  the  number  of  your  Journal  for  July  18.S8,  (Lond.  and  Edinb. 
Phil.  Mag.  vol.  xiii.  p.  78.}  under  the  title  of  Bichromate  of  Per-  ' 
ehMde  of  Chrmkm,  there  is  an  historical  error  which  ought  to  be 
corrected.  Tbm  heautilbl  substance  was  not  discovered  by  Berse- 
lius  but  in  1824  by  Dr.  Thomson  of  Gfaufow,  and  described  in  the 
Phil.  Trans,  for  1S27.  It  luis  ?ince  been  examined  by  Unverdorben, 
WOhler,  Dumas,  Rose,  and  Walter.  The  following  are  the  formule 
m^uch  have  been  deduced  from  their  analyses : — 

I 

•  An  abstract  of  Mr.  Baily's  observations  on  this  eolipte  •ppstred  tU 
Load,  sad  £di(tb,  I'hil  Msg,  val.  x.  p.  m^Koii. 
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Umbmod...,  Cr  C1b|  or  CrOfti  G1 

W^fUer   GrCI,+2Cr09} 

DmnaB   Or 

Rose   Cr  Cl  +  20rO,| 

There  is  an  error  also  In  the  description  of  the  properties  of  tine 

compound.  Chloro-chrnmic  acid  does  not  detonate  inth  piioipluinit 

Qnlm  that  substance  is  moistened  with  ^\  ater. 

Your  obedient  servant* 
Jane  29th,  1838.    p. 

FALL  OF  METEORITES  IN  SOUTH  AFRICA. 

"  I       HamrdBd  to  Sir  J.  Hencbel  a  splondid 
■leteorthatesqiloMaboat  100  milei  from (^pe Town.  Tboirliolo 

mass  could  not  be  less  than  4  cubic  feet.  A  pretty  sort  of  solidifi- 
cation if  it  took  place  in  our  atmosphere ;  such  an  origin  is  scarcely 
coiiC':  ivable.  You  will  no  doubt  hrnr  of  it  from  liim,  together  with 
its  analysis*.  \Vc  were  at  tea  last  Wednesday  evening  (G*^  3 7*") 
broad  duyUght,  when  a  meteor  passed  over  the  Observatory  trum 
the  N.W.J  and  appeared  to  laH  a  few  hundred  yarda  in  front.  We 
simultaneously  jumped  up.  It  waa  as  brilliant  aa  a  friU  ntoonf  but 
a  mora  jMnyiaf  li^^t;  no  noise.  The  image  of  window-sash 
upon  the  opposite  wall  was  as  lirlglit  a-s  if  tlie  sun  shone  in  front 
of  it.  The  apparent  size  of  the  body  was  equal  to  that  of  a  full 
moon."—  Extract  from  a  h-ttcr  {November  25,  /rvm  Timuu 

Ma^fff  Ca|^  Town,  to  Ca^iaiu  Htnyih,  RJf, 

Th»  eiythric  acid  of  Brvgnatelli ;  rediaeorered  by  Wohler  aid 
Liebig.  One  of  the  products  of  th«  daooarooaitioa  cl  niio  aoid 

by  nitric  acid.  One  part  of  dry  uric  acid  is  adaed  in  5ucco««ive  por- 
tions to  4  parts  of  nitric  acid  of  s]).  gr.  1*45  to  1*5,  by  which  it  in 
dissolved  with  effervescence  and  tlie  production  of  heat  ;  the  pro- 
duction of  a  high  temperature  must  be  avoided  as  much  aa  possible 
by  artificial  cooling,  and  by  adding  tha  niic  acid  slowly.  Small 
granokr  cryatals  of  a  strong  Instre  aia  thna  fonned,  and  by  degreea 
the  whole  liquid  is  converted  into  a  aolid  mass.  This  should  then 
be  placed  in  a  glass  funnel ;  and  after  the  fluid  parts  hri\  c-  thus 
drained  oif,  it  should  be  spread  upon  a  porous  tile,  where  it  i<  rrn- 
dered  perfectly  dry.  It  JS  purified  by  solution  in  hot  water  and  re- 
crystuliization. 

Properties. ^"On.  the  cooling  of  awann  hot  not  peifecUy  saturated 
solution  cf  alloian,  it  is  obtaiiKed  in  large  ooloarlesa  and  transparent 
cryatals  of  the  li^t  jyrisniatic  system,  and  of  a  strong  adamantine 

lustre;  these  crystals  effloresce  rapidly,  losing  25  per  rent.  =6  eq, 
water,  and  are  converted  when  gently  wanned,  with  the  loss  of 

*  From  a  letter  received,  together  with  a  >)iecimen  of  the  meteorites,  from 
Mr.  George  Thompson,  of  Cape  Town,  the  data  of  the  fiUl  ippesn  to  Iiays 
been  October  13,  1838.— E.W.B. 

t  This  and  the  seven  lUlowIng  ttodess  ars  emted  fronk  Pstt  III.  of  the 
late  Dr.  Turner's  ChmBotirf,  feeendy  pnUiihaa  by  ftoliMsar  Iiiab%aad 
Dr.  Witeon  Xonwt^ 
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wnter,  into  anhydrous  alloxan.  If  a  hot  satniated  solution  he  al- 
lowed to  crystallize  in  a  Avarm  place,  anhydrom  dWfn  ia  dqxraited 

directly  from  the  solution  in  oblique  prisms,  on  the  extremities 
of  whirli  truiic:ited  rhomboidal  octohedrons  are  seen.  It  is  very 
soluble  in  water,  has  a  disagreeable  odour,  and  a  s!ig;htly  saline 
ajstringent  taste,  reddens  vegetable  colours*  and  causes  u  purple  stain 
on  the  akin.  Treated  with  aUialiea,  alloiamc  acid  ia  fonned ;  bat  on 
boiling  it  is  decomposed  into  urea  and  meioxalic  acid.  Heated 
with  peroixide  of  lead  it  is  decomposed  into  urea  and  carbonate  of 
k'iid,  ^\■\^h  which  n  few  traces  of  oxalate  of  lead  arc  mixed.  ^Mien 
brought  mto  contact  with  zinc  and  hydrochloric  acid,  with  chloride 
of  zinc  or  sul])hurctted  hydrogen,  alloxantin  is  produced ;  it  is  de- 
composed by  free  ammonia  into  mykomeUnic  acid,  by  nitric  acid 
into  parabanic  acid,  by  aolpburic  and  hydrodiloric  actds  into  allox- 
antin»  by  ralphiiroiiB  acid  and  ninmonia  into  thionunte  of  ammonia, 
with  alloxantin  and  ammania  into  mniexid.  With  a  ])rotosalt  of  iron 
and  an  alkali,  it  forms  an  indig^-bluc  solution.  Doea  not  unite 
without  dcconi]iO!iition  with  the  metallic  oxides. 

The  formiition  of  .illuxiui  and  the  other  products  which  arise  at 
Uie  same  tiioe,  is  dependent  upon  two  perfectly  iudepcudeut  decom- 
poaiticiis;  namely,  upon  the  convenion  of  cyanoxalie  add  into 
upon  the  mutual  deoonq^tion  of  uiea  and  hyponitroua 
add.  To  1  eq.  of  cyanoxalic  acid  are  added  the  elements  of  4  eq. 
water,  and  2  cq.  oxygen  from  1  cq.  nitric  acid,  by  which  1  eq.  al- 
loxan and  1  ec].  livponitrous  acid  arc  formed.  The  latter  combines 
with  the  ammonia  of  the  urea,  and  liberates  cyanic  acid;  the  hy- 
ponitrite  of  aiumouia  is  decomposed  by  heat  into  nitrogen  and  water, 
and  the  cyanic  add  with  water  la  leaolTcd  into  caibonic  acid  and 
Mfimmiia,  whidi  unitea  with  the  free  nitric  add. 

Cyauoxabc  addsBCgN)  O4 
4  64.  wM  H4O4 

2  eq.  oxygen  Oo 

1  eq.  aUoxw  -  CsN^H^Oio 
Urea  -CsN^H^O, 

Hvponitroiis  acid=  N 

C|N,H40s-aO,+  N,4-  HO. 

Carbonic  acid.   Nitrogen.  Af"^?wniii.  Water. 

It  frequently  happens  that  on  dissolving  the  impure  alloxan,  for 

the  purpose  of  purifying  by  a  second  cr}stallization,  a  portion  of 
all(  X  lutin  is  obtained ;  it  may  be  easily  separated  from  the  ailox* 
antm  by  cold  water. 


ALLOXAN IC  ACID. 
Discovered  by  Wohler  and  Liebig.  Produced  by  the  decomposi- 
tion of  alloxan  alkaliea.  It  is  prepared  by  deoompoaing  alloxan- 
ate  of  baryta  by  aulphtuie  acid.  A  stnmgly  add  fluid  ia  obtained* 
which  by  gentle  eraporation  crystallizes  in  radiated  groups  of  ad- 
cular  crystals  ;  it  is  a  hihasic  acid,  dissolves  zinc  with  the  evolution 
of  hydrogen,  is  uncluiuged  by  sulj)huretted  hydrogen,  and  precipi- 
tates the  salts  of  ailirer,  baryta,  and  hme.   The  anhydrous  ailoxajuc 
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add  oontaias  the  conttitiients  of  half  an  equivalent  of  alloxan  nunaa 

I  eq.  water. 
Ita  formuk  ia  C^N  AOs  +  2  eq. 


ALLOXANIC  ACID  AND  METALLIC  OXIDKR. 

Alloxaiiic  acid  neutralizes  the  alkalies  perfectly,  decumposes  the 
carbonates,  and  form?,  when  neutralized  by  ammonia,  with  the  salts 
of  mbm  a  white  precipitate,  which  by  boiling  becomes  tint  yellow 
and  then  black,  the  change  being  accompanied  by  a  rapid  efferrea- 
oence ;  treated  with  ammonia  in  excess,  it  produces  white  gelatinoaa 
precipitates  with  the  salts  of  lime,  strontia,  and  ban  ta hut  llle 
precipitate  is  redissolved  by  a  large  excels  of  water,  and  readily  hy 
an  acid.  The  solutions  of  the  neutral  alloxanutc  of  lime,  stroutiu, 
and  baryta,  become  turbid  when  boiled,  the  bases  are  precipitated, 
and  nfca  and  meaoxaUc  aeid  aie  Icnmed. 

AUo9tm$it9  9f  Barfta  — ^Ptopared  hy  adding  baiytic  water  to  an 
aqueous  solution  of  alloxan  at  the  temperature  of  140° ;  on  each 
addition  a  white  precij)itHtc  i^'  formed,  but  it  is  redissolved  by  stir- 
ring ;  the  barytic  water  is  added  in  «iirrrF?ivo  jmrtions  till  the  pre- 
cipitate is  permanent,  when  tlie  bolntioii  i?^  alluwcd  to  cool.  The 
mother-liquor  sepuiuted  hum  liie  cry»tal»  in  again  to  be  heated  and 
treated  with  baiytic  water  aa  before,  and  thia  ahonld  be  repeated  aa 
kog  aa  crystab  are  obtamed. 

Short*  transparent  needles,  or  mother*af-pearl  scales,  whidi  at 
21 2*^  become  milk-white  and  lose  3  cq.  water;  at  SOO'^  they  arc  an- 
hydrous ;  tbrv  arc  sparingly  soluble  in  cold,  l)ut  more  freely  in  hot 
water:  exposed  to  a  red  lieat  they  leave  a  mixture  of  carbonate  of 
baryta  aud  cyanuret  of  barium. 

Its  formula  la  G,N«HftO„2BaO  +  8  aq. 

AUoMOMtie  ofSUoer, — A  white  inaoluUe  powder,  which  prodocea 
a  alight  explosion  when  heated ;  the  residue  after  being  neated  to 
redness  yields  cyanic  acid  and  metallic  silver. 

Its  formula  ia  C^ti^Ufi^  +  2AgO. 


MESOXALIC  ACID. 
When  a  «atnrntcd  solution  of  alloxanatc  of  han^ta  or  strontia  is 
heated  to  the  boihng^  point,  a  prpcipitnte  falls  consisting  of  the  car- 
bonate, mesoxalate,  and  alio. van  ale  ui  baryta  or  strontia.  The  so- 
lution, on  evaporation,  yields  a  crystalline  croat,  from  which  urea  ia 
separated  by  treating  it  with  alcohol,  and  meaoxalate  of  baryta  re- 
mains. If  a  soltttion  of  alloxan  be  added,  drop  by  drop,  to  a  boiling 
solution  of  acetate  of  lead,  a  very  heavy  granular  precipitate  of  mes- 
oxalate of  lead  is  formed,  and  urea  remains  as  tlie  only  other  product 
in  the  solution.  The  mesoxalic  acid  may  be  obtained  by  decom- 
posing this  lead  salt  by  sulphuric  acid  :  it  is  a  strongly  acid  solution, 
reddens  vegetable  colours,  and  forms,  like  the  alloxanic  acid,  on  the 
addition  of  ammonia,  precipitates  with  the  salta  of  baryta  and  lime, 
which  are  aohihle  in  acids  and  a  laige  exeeaa  of  water;  it  may  be 
belled  and  erapoiated  withont  change.  Its  actioii  on  the  aalts  of 
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iOfier  11  elumcfearntie;  it  ham  with  thtni*  tftir  being  atotnliMd 

by  ammonia,  a  yellow  predpltBte,  whidi  on  being  gendy  heated  ie 

rednced  to  the  metal  with  a  rapid  cflFcrvescence.  The  above-men- 
tionod  lead  salt  yields,  on  nn:ilysis,  per  cent,  of  oxide  of  lead  ; 
it  rontaius  a  slight  iidnuvtnre  of  a  substance  containin£^  nitrotj^tn, 
probably  cyanate  or  cyaaurate  of  lead,  from  winch  it  cannot  be  per- 
fectly purified.  The  oompoiitiaa  of  the  lead  aalt  la  very  probably 
expraned  by  the  fonnnla  C9O4  +  9FbO.  in  wfaieh  eaaa  iftalbnMtion 

1  eq.  alloxan  1  eq.  ure*  if  aepwated,  by  whieh  2  eq.  of  anhydrana 
nMBoxalie  aeid  ia  left 

1  eq.  aJloxan  =C6N9H40,o 
—I  eq.  urea  =C,)NgH4Q^ 

ss9  eq.  mesoxalic  acid:=:G«  0« 

The  above-mentioned  mesoxalate  of  baryta  contains  56  per  cent, 
of  baryta,  from  which  ita  oonatitatiDii  is  probably  repreaented  by  the 

fbnnula  C,04  +  |ho! 

MYKOMELINIC  ACID. 

Discovered  by  Wohler  and  Licbig'.  Product  of  the  decomposition 
of  alloxan  by  ammonia.  It  is  prepared  by  heating  to  *21'2  a  fnlution 
of  alloxan  with  mi  excess  of  ammouia,  then  neutraii/aug  with  an 
excess  of  dilute  suluhuric  acid  and  boiling  £or  a  few  minutes.  The 
mykomelbuc  add  ndla  aa  a  yeUow  gelunooa  predpitate.  whtdi 
dries  to  a  yellow  porous  powder;  it  ia  wiUi  difficulty  dl-  1  ed  by 
oold,  bat  more  readily  by  hot  water ;  the  solution  has  a  diatinedy 
acid  reaction  ;  it  decomposes  tlie  carbonated  alkalies  and  is  easily 
di?5Solvod  by  the  caustic  alkulio^,  h»it  ou  being  boiled  with  them  is 
decomposed  with  tiic  evoluUun  ol  ummuuiu ;  it  forms,  with  the  oxide 
of  silver,  a  yellow  compound,  which  ia  insoluble  in  water.  It  is 
prodnoed  by  the  deeompoaition  of  1  eq.  alloxan  and  2  eq.  ammonia 
into  1  eq.  mykomelinic  add  nuA  ~>  eq.  water. 

ItB  formnla  ta  probably  C(^4H,0». 


PARABANIC  ACID. 

Dificovered  by  Wohler  and  hiebig^.  Product  of  the  decomposi- 
tion of  uric  acid  and  alloxan  by  nitric  acid.  Prepared  by  treating 
1  part  ef  mie  aeid,  or  1  part  of  allaxan*  in  8  parte  of  pretty  atrang 
nitrie  aeid,  evaporating  to  Hie  oonaiatenoe  of  a  tynip,  and  alkwing 
it  to  atand  for  some  tune,  when  it  yields  oolDiuieea  oryatak  whieh 
may  be  purified  by  a  second  crystallization. 

Properties. — Colourless,  transparent,  thin,  hexagonal  prisms;  has 
a  stronc^  acid  taste,  very  similar  to  that  of  oxalic  acid  ;  is  mtv  so- 
luble in  water,  does  not  etiloresce  either  in  the  air  or  in  a  warm 
room;  ftiaee  if  heated,  when  a  portion  aoh&nee  nnehanged,  but  an* 
oUierpeit  deeoaapoaea  witii  tiM  evoliitiaa  of  hydrooyanio  add.  The 
eoM  eolation  neotraliaad  by  amaonia  piodneea  a  while  peeoipilaile 
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in  the  salts  of  silver,  which  containB  70"  G2  per  cent,  of  the  Qiiile; 
when  treated  witli  ammonia  it  is  converted  into  oxaluric  acid. 

It  is  formed  liy  the  decomposition  of  1  eq.  of  uric  acid,  which,  by 
the  addition  of  2  eq.  of  water  and  4  eq.  oxygen  from  the  nitiie  acid, 
ii  rMoltcd  iBto  9  eq.  oeibomo  aeid,  1  aq.  peibanio  aeid,  tod  1  eq, 
neA  I  the  latter  is  deoompoeed  as  befiiffr.iBentioned  \pf  the  l^poni- 
tratMi  acid.  One  eq.  alloxan  with  2  eq.  oxygen  is  aohed  into  8  eq. 
carbonic  Rcid,  4  eq.  water,  and  1  eq.  parabanic  acid. 

The  fomuia  of  the  crystalline  acid  is  C0N9O4  <f  9  aq. 


OXALUHIC  ACID. 

IKacovoMd  by  WoUer  and  lielng,  Broduioed  by  tiie  decompo- 
litioiL  ol  parabanic  add.  Ptapared  by  adding  dllnte  ndphorie  or 

hydroehkrie  add  to  a  satuxated  solution  of  oxalurate  of  ammonia 
in  hot  water,  and  rapidly  cooling  the  mixture  when  the  oxaluric 
acid  falls  as  a  white  crystalline  powder ;  this  should  be  washofi  with 
cold  water  jus  long  as  the  washing,  when  neutralized  by  ammonia, 
causes  with  the  baltb  of  lime  a  precipitate  which  is  perfectly  redib- 
eclTed  by  heat,  or  by  an  additional  quantity  of  water.  It  is  a  white, 
or  slightly  ydlow  cxystBUine  powder  of  an  add  taste,  reddens  the 
vegetable  coIoiub,  snd,  when  neutralized  by  ammonia,  forms  wiib 
silver  salts  a  white  precipitate  which  is  perfectly  redissolved  by 
boiling.  By  boiling  in  water  it  is  completely  decomposed  into  free 
oxalic  acid  and  oxalate  of  urea.  The  oxaluric  acid  is  formed  by  the 
addition  of  2  eq.  water  to  the  constituents  of  the  parabanic  acid. 
It  contains  iurtber  the  dements  of  3  equiralents  of  oxalic  acid  and 
1  eq.  urea;  it  may  be  oonsideied  as  one  add  in  which  tiie  cyan: 
oxalic  acid  has  been  replaced  by  tiie  Qxslic  add. 
Its  formula  is  CgN^HjO,  -|-  aq. 

O  r  a  htr ate  of  Ammonia. — This  salt  maybe  formed  by  heating  a 
solution  of  parabanic  acid  with  ammonia,  or  more  advantageously 
by  treating  a  recently  prepared  solution  of  uric  acid  in  dilute  nitric 
add  with  an  excess  of  ammonia  and  evaporating.  The  liquid  hc- 
qobea  at  ibrst  a  purple  oolonr,  whidi  dis^mean  daring  the  evapo- 
ration, and  if  allowed  to  cool  when  arrived'  at  a  eertam  degree  of 
concentration,  it  deposits  radiated  groups  of  hard  acicular  yellow 
crystals ;  they  an  obtained  oolouzless  by  charcoal  and  i«ccystal* 
lization. 

The  oxalurate  of  ammonia  crystallizes  in  radiated  groups  of  fine 
sdouhur  crystals,  which  have  a  silky  lustre,  and  are  readily  dissolved 
hy  hot*  hut  with  diAoulty  by  cdd  water;  the  lolatlon  has  no  re- 
action on  vegetable  colours,  and  maybe  boiled  and  evaporated  with- 
out change  ;  the  dry  salt  loses  no  weight  at  250**,  but  at  a  higher 
temperature  it  is  decomposed  with  the  rapid  evolution  of  hydrocya- 
nic acid.  Acids  separate  from  a  coucentrated  solution  the  "Ttalwic 
acid  as  a  crystalline  powder. 

Its  formula  is  NH^O+  C^NgHjO^. 


OKALUBIG  AOD  AND  MBTALUC  0XIDX8* 

Tim  QOnhnle  add  fonns  witii  the  alkalies  very  soluble,  hut  with 


Digitized  by  Google 


236 


Jntelligince  and  MisceUaneous  licks* 


the  •llf«J««*  eartk  tpuingly  soluble  salts.  If  concentrated  solutUMU 
of  ozalurate  of  ammonia,  chloride  of  calcium  or  barium  be  mixed 
with  each  other,  after  standing  some  time,  brillifint  transparent  t^ciiles 
or  needles  of  oxalurnti'  of  buri'^ta  or  lime  will  be  deposited  ;  a  solu- 
tion of  the  latter  iu  w  ater  when  treated  witli  au  excess  of  ammonia 
gives  a  basic  salt  in  the  form  of  a  transparent  gelatinous  precipitate, 
wiudi  it  ndiiMlved  by  a  large  quantity  of  water. 

Oxtiturate  of  Stfocr.— This  salt  is  obtained  by  mixing  boiling  to- 
lutions  of  oxalurate  of  ammonia  and  nitrate  of  aiher,  and  is  depo* 
sited  as  the  solution  cools  in  long  anhydrous  noodUs  of  a  fcllky 
lustre ;  these  are  decompoaed  at  a  high  temperature  without  ex- 
plosion. 

Its  formula  is  AgO  +  C^^Hfl-. 


V N E U M A  l  ie  r L L L GRAPH . 

A  pneumatic  tclcgraj)h  has  been  invented  by  Mr.  S-  Crowley, an  ope- 
rative model  of  which  is  preparing  for  exhibition  at  the  Polytechnic 
Inatitution.  Atmospheric  air  b  the  conducttng  agent  employed  in  its 
operataon.  Hie  air  is  isolated  by  a  tube  extending  from  one  stetion  to 
another;  each  extremity  of  the  tube  being  connected  with  a  vessel  con- 
taining a  small  volume  of  air  in  direct  conmiunication  with  the  air  in 
the  tube.  Tliis  vessel  h  employed  as  a  reser\'oir  to  compensate  for 
any  increase  or  diminution  w  hich  must  necessarily  arise  from  compres- 
sion, or  from  changes  in  the  temperature  of  the  air,  and  for  sup- 
plying any  casual  loss  by  leakage ;  the  vessel  must,  therefore,  be 
cajole  of  enlargement  and  oontiBction  in  its  capacity,  after  the 
manner  of  beDows,  or  as  a  gas-holder,  by  immersion  in  water,  so  as 
to  maintain,  uniformly,  any  particnlar  d^ee  of  compeaeiDn  which 
may  be  c^iven  to  it. 

It  w  ill  be  evident  to  every  one  acquainted  witli  the  physical  pro- 
perties of  atmospheric  air,  that  if  any  certain  degree  of  compression 
be  produced  and  maintained  in  the  reservoir,  at  one  station,  equili- 
brium win  rapidly  succeed,  and  the  same  degree  of  oompresdon  will 
extend  to  the  of^posite  station,  where  it  wiU  beooae  visible  to  an 
observer  by  means  of  a  pressure  Index. 

Thus,  with  ten  v.  riirhts  producing  ten  diflferent  degrees  of  com- 
pression, distinguished  from  each  other  nnmerieally,  and  hfivino;  a 
pressure  index  at  the  opposite  station,  niarlved  by  corresponding 
figures,  any  telegraphic  namben  may  be  transmitted,  referring  in 
the  usual  way  to  a  code  of  signals,  wludfa  may  be  adapted  to  Tsrious 
purposes  and  to  any  language.  The  only  manipulation  is  that  of 
placing  a  wdght  of  the  required  figure  upon  the  collapsing  vessel  at 
cither  station,  and  the  same  figure  will  be  represented  by  the  index 
at  the  opposite  station. 

Previously  to  making  a  signal,  the  attention  of  the  j)erson,  whose 
duty  it  is  to  ob8er\'e  it,  is  arrested  by  means  of  a  preparatory  signal. 

The  communications  between  one  extremity  and  the  otiier  may 
be  made  known  at  intermediate  stations,  by  connecting  widi  the  air 
tube,  indexes  coixesponding  with  those  at  tiie  extremitim;  but  in 
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order  ta  nvoid  the  necessity  for  additional  sounding  appnmttig,  "wliicli 
v.'ould  retard  the  comnninicutions  between  the  extrcmitipp,  it  would 
be  necessary  to  limit  ^uch  iutermediate  comnrnnicutions  to  stated 
periods,  so  that  au  observer  might  be  iii  attendance. 

Atrial  was  made  vith  a  tube  of  one  inch  in  diameter*  Tezyneaiiy 
two  nulea  in  lengdi,  Teturning  upon  itaelf,  ao  that  both  enda  of  tb!e 
tube  weie  brought  to  one  place : — the  compression  implied  at  one 
end,  was  equal  to  a  column  of  seven  inches  of  water;  and  the  effect 
on  the  index  at  the  other  end,  appeared  in  fifteen  seconds  of  time. 

Laws  have  been  propounded  by  eminent  men  on  the  expenditure 
of  aeriform  fluids  througii  conduit  pipes,  and  of  the  resistance  of 
the  pipes ;  b«t  theae  an  not  attietly  applicable  to  tiie  pieaent  qnea- 
tion.  Under  all  ciicmnstancea»  it  aeema  deairahle  that  ezperime&ta 
on  a  practical  acale,  at  extended  dietances,  should  be  resorted  to, 
as  the  most  satisfactory  ^ide,  for  carrying  into  efiect  tekgnphic 
communications  of  this  Idnd. 


METHOD  OF  DISTINGUISHING  TRAP  FROM  BASALT. 
Mon.-^.  H.  Braconnot  huds  that  liic;^e  rockii  may  be  distinguished  by 
anbjecting  them  to  distillation;  the  trap  always  jrielda  an  empyreu- 
matic  ammoniacal  product*  which  restores  the  colour  of  litmna  paper 
reddened  by  an  acid,  whereas  basalt  produces  no  such  effect;  and  he 
presumes  that  the  organic  mutter  which  had  existed  in  the  materials 
of  the  basalt  was  destroy  ed  by  the  volcanic  heat  by  which  the  rock  was 
produced ;  whcrea.s  he  conceives  trap  to  have  been  formed  In  water, 
under  the  influence  of  a  moderate  temperature,  iusutheient  to  de- 
stroy the  organic  matter  which  was  contained  in  the  debris  from 
which  it  was  formed.  The  trap  was  selected  firom  Tarious  places* 
and  of  unqnestionable  nature ;  and  the  basalt  was  that  of  Ckarnumt; 
in  Auvergne.    M.  Braconnot  has  also  found  that  various  g^ranites 
yield  ammonia  w  hen  heated ;  and  the  same  effect  was  produced  by 
serpentine  and  porphyry ;  but  the  gneiss  of  Frciberpj'.  in  iSaxony, 
yielded  au  acid,  which  appeared  to  be  the  ii)  dio-fluoric.  Many 
other  rocks  of  various  kinds  were  subsequent^  found  to  yield  am- 
monia.—riliwafet  dB  CAim.  et  de  Phy*,,  Jan,  1838. 


ABSORFnOM  OF  AZOTE  BY  PLANTS  fiURIMO  TBGETATIOy* 

M.  Bonssin^ult  has  determined  by  numerous  experiment;?,  made 
with  great  care,  that,  while  shootin<;,  wheat  and  trefoil  neither  in- 
crease nor  diminish  the  portion  of  aiiote  which  analysjis  shows  them 
to  contain ;  and  that  during  germination,  the^^e  grains  lose  carbon, 
hydrogen,  and  oxygen ;  and  uat  eadi  of  these  elements,  as  well  as 
the  proportions  in  which  the  loss  occurs,  varies  at  different  stages  of 
gennination.  It  appears  also,  that  during  the  cultivation  of  trefoil 
in  soil  absolutely  depriveil  of  manure,  and  under  the  influence  of  air 
and  water  only,  tliia  phmt  acquires  carbon,  hydro^^en,  oxygen,  and 
a  quantity  of  azote,  ajipreciable  by  analys'is  :  wheat  cultivated  ex- 
actly iu  the  same  circumstance:*,  also  take©  from  the  aii'  and  water, 
caroon,  hydrogen,  and  oxygen ;  but  analysis  does  not  psove  that  it 
has  either  kwt  or  gained  azote.'^i^itf. 
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mXiOEATlON  GV  TBS  IVDIAir  ABCBIPELACM). 

Much  InteiceC  bu  of  kte  been  eicited  by  the  pko  of  expIoriDg 
the  Indian  Archipelago  made  public  in  the  Journal  of  the  Oeogm- 
phi<^  Society  by  Mr.  James  Brooke,  who  has  since  sailed  on  his 

adventurous  and  very  mcritorionc  nndertaking.  Wc  deem  it  proper 
at  this  juncture  to  recall  attention  to  the  pircums?tance  that  a  valned 
correspondent  of  one  of  the  Editors  of  the  Philosophical  Mt^azine, 
in  a  paper  published  in  the  Annals  of  Philosophy,  N.S.»  tbl.  xl. 
p.  178,  urged  on  the  Government  and  Ifae  pdblio  the  importance  of 
tluit  scientific  survey  of  the  Indian  Islands,  which  the  seal  and  enter- 
prise a  priirate  indindual  have  now  induced  him  to  undertake. 
ITie  paper  i?  anonymous,  nnd  wc  do  not  feel  at  liberty  tlierefore  to 
state  the  name  of  the  writer,  unless  we  receive  his  permission  to  do 
so.  But  the  views  which  are  taken  in  it,  are  we  conceive  so  just 
and  accurate,  and  bear  so  directly  upon  the  objects  of  Mr.  Brooke's 
expedition,  and  also  on  ttiose  of  some  otiieis  now  contemplated,  that 
ve  think  it  highly  worthy  the  perusal  of  onr  present  readers. 
Jan.  .10,  1839.   

ON  THE  INFLUENCE  OK  NATIVE  MAGNESIA  ON  IHE  GKUMINA- 
TION,  VEGETATION,  AND  FRUCTIFICATION  OM  Y£G£TAJ)L£S* 
BY  ANGELO  ABBENE. 

Among  the  various  causes  which  produce  barrenness  in  lands,  has 
been  enumerated  the  presence  of  magnesia,  because  it  had  been  ob- 
serred  that  the  various  nai^esian  soils  are  steiUe,  ^Riia  opudon 
has  b^fun  to  lose  credit;  afaice  Bergniann,  who  enmhted  the  compo- 
sition  of  fertile  soils,  oonaidered  magnesia  as  fotnnng  one  of  their 
principal  constituents. 

Prof.  Giobert  has  performed  a  number  of  experiments  to  inquire 
into  the  action  of  native  ma^esia,  which  is  found  in  numerous  cul- 
tivated soils.  In  the  environs  of  Ca&tellamonte  and  of  Baldissero,  this 
snbetanoe  Ja  abundantly  diiRised  in  the  soola  enltifated  with  great 
suaeess,  and  wbloh  exhibit  a  tigonras  Tegetati<ni.  lliere  are  many  dl- 
•trkte  in  Piedmont  and  elsewhere,  where  the  bi-caibonate  of  lime  and 
of  magnesia  is  abundnnt  in  the  cultivated  lands,  which  produce  beau- 
tiful plants.  Giobert  concluded  from  these  experiments  ;  1st  ,  thut 
native  carbonated  magnesia  is  not  injurious  to  the  various  functions 
of  v^tabks  i  2nd.  tlmt  on  account  of  the  solubility  of  magnesia  in 
an  excess  of  carbonic  acid  this  earth  can  ezerciae  an  action  analogous 
to  tiiat  of  line ;  8rd,  that  a  magnesian  soil  may  beoome  fertile  when 
tiie  neceaaary  manure  is  employed.  ' 

From  these  facts  natural!}''  proceeds  the  conclusion,  that  if  the 
magnesia  was  dissolved  in  an  excess  of  carbonic  acid  and  water,  and 
had  entered  like  the  lime  into  the  composition  of  the  sap,  it  ought 
to  be  found  in  the  plants  with  the  potasli,  hme,  oxide  of  iron,  &c. 

M.  Abbene  has  aseartiined  this  bjr  the  analysis  of  the  ashes  of 
plants  irbkb  had  grown  In  magneaileroas  mixtnrei.  Aforeover,  he 
endeavoiirad  to  £d»  by  oonparative  experiments,  whether  the  in- 
fluence of  magnesia  on  vegetation  is  analogous  to  that  of  lime.  The 
foUow^ing  arc  the  conclusions  he  arrives  at  :  1st,  Native  Tnnfmesia 
is  not  only  not  injurious  to  si:ermination,  vegetation,  and  iructihca- 
tiuu  of  plants,  but  on  the  cunUiury,  appears  to  be  iu\  uurable  to  these 
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functions,  2nd,  Maj^^nesia,  being  soluhlr  in  ;ui  excess  of  carlionic 
acid,  has  on  vegetation  an  action  analogous  to  that  of  hme  ;  and 
wheu  a  soil  contains  magnesia  not  sutiiciently  carbonated,  this  de< 
feet  may  bt  remedied  by  the  additum  of  maiuire,  wUoh  by  its  de- 
comporitioii  fonuiahta  the  necesaarf  qaantity  of  oarbonic  add ;  the 
amelioration  will  be  much  more  efficacious  if  the  soil  be  frequently 
disturbed,  as  then  the  air  will  bctterc?:crcise  Its  aetion.  .'ird,  When  lime 
and  magnesia  cxi'-t  in  arable  lands,  the  former  is  absorbed  in  prefer- 
ence by  the  j^lant.-,  on  account  of  its  greater  affinity  for  carbonic  acid. 
4th,  ill  barren  magnesian  laudi»,  it  is  not  to  the  magne&ia  that  the 
aterility  moat  be  attributed*  but  to  the  coheaive  atate  of  tiieir  pa>tB» 
to  the  want  of  manure,  of  elay»  or  of  other  compoati,  to  the  large 
quantity  of  oxide  of  inm,  &c.  5th,  Barren  magnesian  aoila  may  be 
rendered  fertile  br  means  of  calcariferou?  substances,  n"  rubbish, 
chalk,  ashes,  marl.  &c.,  ))rovided  the  other  conditiona  be  fulled.-— 
Journal  de  Pharmacie  de  Janvier,  1839. 

METEOROLOGICAL  OBSERVATIONS  FOB  JANUARY,  1839. 

Chtswiek. — Jan.  1.  QTerm^t.  2,3.  Cloutly  and  fine.  4.  Rain;  clear.  5. 
Clear  and  very  fine.  6.  Uveicast:  sleet :  raiti  at  oigUt,  with  wind  increasing  to 
abvrricnit.  7.  Bohwrom.  t.  Clear :  slight  snow.  9,10.  Frostj.  II.  Ovmw 
cast:  rafn.  12.  Very  fine.  IS.  Cloudy  and  wuufy,  with  slight  sliowers,  14. 
Rain.  15«  Very  clear.  16.  Finei  but  cold.  17, 18.  Sharp  frost :  clear.  19. 
flMnrmy andwM:  datf  at nli^Iit,  Willi  unrara  bonaib.    90,  Vliw:  ttSn,  91. 

Rain.  22.  Clear  and  cold.  23.  Overcast  and  fine.  24,  Ilazy  :  fine.  2.^. 
Fine.  26'.  Fine  :  slight  snow.  S7.  Cloudy  and  cold.  28.  Frosty  :  slight 
now  at  night.  29.  Clear :  snow.  90.  Sharp  frost :  slightly  overcast :  stormy 
whh  snow  :  tempestuous  at  night.   31.  Snowing. 

The  hurricane,  whifh  commenced  afiorit  10  t.w.,  on  the  evening  of  the  f',th, 
aithuugh  consider!,  il  unusually  violent  in  the  neighbourhood  of  London,  appears 
lo  lltft  done  little  4!.^niage,  connpared  with  tlM  devastation  occasioned  a  few 
hours  pr^viou-i  in  Irol  tnt!  nnd  in  the  wc^f  nnd  north  of  England.  In  those 
parts  of  the  kingdom  ibrest  trees  that  had  witiistood  tlie  storms  of  a  ceoturv  or 
etBtnilM  wci«  torn  up  la  thonaaadt  <m  aome  Mataa.  Tbaro  waa  bm  •  duglrt 
frost  in  the  morning  ;  snow  and  sleet  flmin^  the  day,  and  rain  in  the  everin^^'. 

The  wind  was  from  aootb-aait  in  the  early  part  of  the  day,  but  towards  night  it 
blow  firon  tovth-wtfi  tsd  wmL'^R.  IRwinpaoii. 

BoUon, — Jan.  1.  Cloudy.    2:  Stormy.    3.  Fine:  stormy  night.    4.  Cloudy; 

rain  early  a.m.    5.  Fme.     6.  Fine  :  snow  p.m.     7.  Stormy :  blew  a  hurricane 

all  day.     8.  Stomiy.     9,10.  Fine.     II.  Cloudy:   rain  early  a.m.  :  rain  a.m. 

12,13.  Cloudy.    H.  FIm.   15.  Stormy.    16,17.  I^ne.    18.  Fine :  tnow  r.M. 

19.   Clondy  :   rain  early  a.m.  :  rain  r.M.     20.  Cloudy:   rain  early  a.m.  SI. 

Kain.    22.  Fine :  snow  early  jum.    2^,  24.  Cloudv.    25.  Fine :  rain  p.si.  2(!. 

Cloudy  :  mam  mcAf  am,  t  waum  tM,    97.  Clou^  :  rain  a.m.     28.  Cloudy. 

29.  Fine:  rain  and  snow  r.M.    ?0.  Fine:  rain         31,  CBoad/s  brgeftUof 

snow  early  A.M. :  more  aoow  in  the  day,  with  bail. 
Jppirgmth  JMbfiMv  jMWi^to         Jaa.  I.  High  wind  waA  ikap  tboifcn. 

2.  Generally  dear  :  occasional  showers.  fT.  Very  boisterous.  4.  Calmed  a 
little:  ttorroy  r.u.  5.  Wind  strong:  snow.  6.  Frost  and  snow :  rain  r.M. 
7.  Fearful  alonn ;  rain  and  sleet  8.  Blorc  cahn  :  more  snow.  9.  Frost :  snow 
lying  three  inches.  10.  Tbsw:  snow  melting.  11.  Bain  noderate :  io*d. 
12.  Moderate  day:  sunshine.  13.  Frequent  heavy  showers.  14.  Showery: 
aurora  borealis.  15.  Frosty  after  a  boisterous  night.  10'.  Clear  fro»t:  wind 
lulled.  17.  Calm  and  frosty,  and  tomij.  18.  Frost  a.m.  :  rain  at  oight  29. 
Temperate:  heavy  flood.  20.  Shower  a.m.:  still  mild.  21.  Frost  a.m.  :  in- 
creasing rjc  22.  Clear  frost :  overcast  f.m.  23.  Frost  again:  slight  thaw  km. 
S4.  Iltews  tftfw  drops  «f  fain.    S5.  Fbiftdaf.wHboatlwit.  f£  RMllNNtf 

dny.     'J7.  Calm  and  clear  frost.  Frost :  slight  fall  of  hnnw.      29.  Frost : 

Storm  of  SHOW.  bO.  FrofI;  SHOW  and  bigb  wind.  31.  Frost;  still  snowing} 
bIm  indies  deep. 
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XL.  CtassificaUan  qfike  tXder  Stratified  Bocks  of  DeinrnMre 
and  Cornwall.  By  the  Beo*  Professor  Ssdgwick»  F,B,S, 
F.GJS^  and  Roderick  Impet  Murchi80v»  Esq^  F,B^S> 
JIGS.* 

f  T  was  thfi  frrncrni  belief  of  geologist*^,  when  wc  commenced 
*  our  exutninalion  of  Devonshire,  lii  the  dimmer  of  1836, 
that  the  larger  porLiuu  of  its  arcii  was  occupied  by  greywacke 
•  or  transition  rocks  of  high  antiquity,  from  which  the  culm- 
bearing  strata  of  Bideford,  and  many  other  places  in  the 
county,  could  not  be  separated.  Having  occupied  ourselves 
for  some  years  in  dedphering  the  relative  age  of  the  older 
rocks  of  England  and  Wal^  we  were  natomll^  anxious  to 
apply  to  this  oonntv  those  principles  of  classification  by  which 
the  successive  sabmvisions  of  the  Silurian,  and  (thooffh  'ninch 
more  imperfectly)  also  of  the  Cambrian  System,  had  neen  de- 
termined ;  for  it  seemed  to  us  very  anomalous,  that  the  culm 
beds  of  Devonshire,  though  stated  to  resemble  those  of  the 
coal  field  of  Pembrokeshire,  both  in  their  mineral  characters 
and  in  their  associated  fossil  j)]ants,  should  be  itilerpolated 
among  the  most  ancient  greywacke  mvk^  of  the  county.  Mr. 
De  la  Beche  had,  liowever,  in  ft  conimunication  to  the  Geo- 
logical Society,  -^t  itctl  tiiat  such  was  their  position;  and  he 
completed  an  Orilnance  geological  map,  in  which  all  the  ciilni 
rocks,  as  well  as  all  tlie  so  called  greywacke  rocks  of  Devon, 
were  represented  under  one  uniform  colour,  i  iiis  map  we 
purchased  many  months  before  we  commenced  our  examina- 
tion of  Devonshire.  An  outline  of  the  results  of  this  exa- 
mination was  laid  before  the  British  Association  in  the  autumn 
of  the  same  year;  and  we  exhibited  a  section  from  the  north 
coast  to  Dartmoor,  (copied,  though  not  quite  correctly,  in  the 
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AthenflBum,)  in  which  we  pointed  out  an  ascending  series  of 
ancient  stratified  rocks,  the  greater  part  then  supp(»ed  to  be- 
long to  the  upper  Cambrian»and  a  comparatively  thin  band  to 
thelower  Silurian  strata :  and  we  further  showed  that  the  culm 
measures  of  Devon,  so  &r  from  being  mere  courses  subordinate 
to  these  older  m^cks,  constituted,  in  fact,  a  vast  basin  or  trough 
of  carbonaceous  deposits,  differing  from  the  rocks  on  which 
they  rested,  in  mineral  character  and  in  organic  remains.  We 
also  exhibited  a  map  in  which  tlie  boiindnrics  of  this  irreat  car- 
bonaceous trough  were  defined,  with  inucli  accuracy  as  the 
short  period  of  our  exammation  permitted  ;  and  we  slated  our 
belief,  that  at  ieast  all  the  upper  part  of  it  was  the  equivalent 
of  the  true  coal  measures.  VV' e  further  proved,  that  the  granite 
of  Dai  tmoor  had  been  piolrudcd  after  the  coiisolidation  of  tlie 
culm  or  coal  formation.  Subsequently,  we  embodied  these  re- 
sults with  other  details,  not  presented  to  the  Britidi  As8«^ 
dation,  m  a  second  memoir,  read  before  the  Oeolooical  Society 
(Jone^  1837),  in  which  wegave  a  short  account  of  me  structure 
of  South  Devon;  the  diflerent  rocks  of  which  we  pkced  in  » 
parallel  with  their  equivalents  in  North  Devon,  referrmg  them^ 
as  well  as  we  were  abie^  to  their  typea  in  other  districts  of  Great 
Britain. 

Adhering  strictly  to  our  first  view,  viz.  that  the  great  over- 
lying culm-bcaring  trough  is  the  equivalent  of  tlie  carbonife- 
rous system;   we  proceed  to  point  out  the  reasons  which 
induce  us  to  make  a  material  change  in  the  classification  and  * 
equivalents  of  the  older  rocks  of  Devon  and  Cornwall. 

North  D'  Vlhi. — In  our  previous  couitiiuiiications  we  subdi- 
vided the  part  of  Devon  winch  lies  between  the  north  coast 
and  the  troush  of  culm  deposits  into  five  ascending  mineral 
masses,  closdv  linked  to^  or  passing  into  one  another.  From 
its  litliolcMacaf  character,  from  the  ferruginons  impressions  of 
stems  of  Encrinites^  and  the  resemblance  of  certain  ossts  of 
shells  (much  distorted,  however,  by  compression,  and  by  lines 
of  slaty  cleavage)  to  fossils  of  the  Caradoc  sandstone^  we 
plaoedthe  fifth  group  in  the  lower  part  of  the  Silurian  system; 
consequendy  the  four  inferior  groups  (though  different  in  many 
respects  from  anything  we  had  ever  seen  among  the  older 
rocks  of  W;i!es  or  Cumberland)  necessarily  fell  into  the  upper 
portion  ot  tlie  Cambrian  system.  Over  all  these  groups  came 
the  cnhn  measures,  and  certainly  without  the  intervention  of 
congiunierates  or  any  manifest  discordancy  of  position. 

Since  our  memoirs  were  read,  Mr.  Weaver  examined  the 
neighbum  liood  of  BarnsLaplc  j  and  Luuiirming  our  views  as  to 
the  age  oi  the  culm-measures,  reported  ihem  to  be  uncon- 
formable to  the  older  rocks*.  One  of  the  authors,  for  the  ck* 
*  Proceedings  of  ttie  Geol.  boc.  vol.  ii. — . 
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press  }Mirpoije9  among  others,  of  iDquirmg  into  tliis  point,  re- 
visited the  coontry  last  summer,  but  was  not  able  to  discover 

any  discordance  in  the  junction  sooth  of  Barnstaple:  on  the 
contrary,  tlie  culmiferous  deposits  seemed  rather  to  he  n  con- 
tinuous uninterrupted  series,  followirijr  the  older  rocks.  Now, 
if  this  he  so,  one  of  two  things  niii-t  follow.  Either  the  culm 
nieasui  e^  must  he  older,  or  the  rocks  ul  North  Devon  younger, 
than  we  had  at  first  su})posed.  The  question  then  is  this, 
what  is  the  evidence  given  hy  the  lb>s!ls  ?  The  fossil  pl;ints 
of  the  culm  beds  are  undislingulshable  irom  those  oi  Peui- 
brokeshire^  the  nearest  coal  field,  while  certain  shells  of  the 
black  limestone,  subordinate  to  the  lower  culm  strata,  prove 
also  to  be  undwtmguishable  fcoro  species  which  occur  in  the 
true  carboniferous  svstem;  and  thus  we  have  on  fossil  evi- 
dence every  ground  m  believing  that  our  first  view  respecting 
the  culm  measures  was  correct,  and  that  they  are  the  true 
equivalents  of  the  carboniferous  system. 

On  re-examining,  however,  the  collections  of  fossils  we  had 
made  among  the  strata  which  lie  beneath  the  northern  edge 
of  the  culm  field,  wc  have  seen  reason  to  change  our  views 
respecting  the  age  of  these  older  rocks. 

In  the  u[)])erniost  of  the  five  groups  into  wliich  we  pro- 
visionally divitled  thofce  rocks,  we  now  find  no  unequivocal 
lower  Silurian  fossils:  for  though  two  distorted  casts  have 
much  the  appearance  of  shells  of  thai  date,  there  are  other 
and  better  preserved  specimens,  which  approach  so  near  to 
^>ecies  known  in  the  carboniferous  limestone,  [Spiri/er  cuspid 
daim  and  Spiri/er  aiienuaius)  as  to  be  almost  undistin- 

guisfaable  from  tbem;  and  with  these  are  found  LeptOfUt^ 
aving  somewhat  the  character  of  upper  Silurian  fossils,  and 
undescribed  Terebratula,  together  with  THlointeSf  some  of 
entirely  new  forms,  and  others  approaching  to  upper  Silurian 
types. 

Below  these  slaty  and  calcareous  strata  near  Barnstaple,  a 
part  of  which  we  first  mistook,  ns  above  stated,  for  Caratloc 
sandstone*,  nre  the  sandstones  ot  BairjfV  Point,  Marwooil,  and 
Slolev,  which  we  have  elsewhere  ilescrihed  in  detail.  In  the 
line  of  these  are  found  certain  tossil  plants,  specimens  of  which 
were  first  sent  to  us  by  Major  Harding,  and  others  were  laid 
before  the  Geological  Society  by  the  Rev.  D.  Williams :  some 
of  them  are  considered  by  Mr.  Williams  and  Mr.  De  la  Beche, 
on  the  authority  of  Dr.  Lindley,  to  be  nndistingubhable  from 

♦  The  stroni:  rcsemblauce  of  the  Caradoe  sandstone,  in  consequence  of 
minerul  chaructur  and  ihe  circular  juarks  ut  criuuidul  stems,  to  the  sand- 
nonet  of  the  lower  «bale  of  the  C«r6oni/erotu  limestone^  and  the  probatnlitjr 
that  this  resemblance  would  lead  to  mistakes,  has  already  been  pointed  oat 
by  one  of  the  authon.  (£tilurian  Svstem,  pp.  384,463>) 
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plants  of  tht'  c  ;u  boniferous  .system.  On  the  same  line  are  fer- 
ruginous buiitis,  with  casts  of  shells,  coniniunicated  by  Major 
Harding,  vvliicli  strongly  reminded  u&  of  foniis  in  liic  old  i  ctl 
sandbtuiie;  one  indeed  being,  as  Mr.  Suwerby  thinks,  identical  * 
with  the  BeUerophon  glabaltts  of  that  system  *• 

In  the  next  underlying  groups  of  Morte  Bay  and  lUra- 
combe»  we  have  lew  well-preaerved  molliMGa,  bat  among  them 
is  a  very  wideSpin/kr  and  a  spined  ProdiKtus,  approaching  to 
the  carboniferous  type,  but  unlike  anything  we  Know  in  the 
Silurian  or  Cambrian  nxsks.  Corals  occur  in  parts  of  these 
Ilftaoombe  groups^  and  among  them  is  the  Favosiies  poly^ 
morpha^  a  species  most  abundant  in  the  apper  SUuiian  rocks» 
but  not  found  in  the  lower. 

Lastly,  in  the  lowest  group  we  perceived  certain  large  heart- 
shaped  forms,  quite  unlike  any tli inn;  we  had  ever  seen  until  we 
atierwards  detected  the  same  in  tlie  cullcction  ot  Mr.  Hennnh, 
from  the  Plymouth  limestone;  and  in  tho  vli  v  luwc^L  ]o.s>il 
beds  near  Linton,  we  still  perceived  some  of  the  same  speci- 
fic forms  thai  occur  near  Barnstaple;  which,  though  un- 
described,  may  be  pointed  out  as  of  characters  intermediate 
between  those  of  the  Silurian  and  carboniferous  fossils^  the 
balance  of  evidence  inclining  rather  to  the  younger  of  the  two 
types ;  there  being  few  if  any  traces  of  the  genus  Or<A»  so  emi- 
nently characteristic  of  the  Sil  urian  system.  These  evidenoes 
all  tend  one  way,  and  (confirmed  as  they  are  by  the  passage 
of  the  bottom  culm-measures)  force  ns  to  believe  that  the  old- 
est rocks  of  North  Devon  are  much  younger  than  we  at  first 
supposed :  and  coupling  these  with  other  proofs  still  more  co- 
gent from  8011th  Devon,  we  arrived  at  the  conclusion  which 
we  shall  presently  explain. 

South  Devon. —  In  ihc  coninnmication  of  to  the  Geo- 
logical Society,  described  several  sections  irom  the  granite 
of  Dartmoor  to  the  south  coast  of  Devon,  and  (omitting  the 
altered  slates)  we  divided  the  older  stratified  rocks  into  three 
groups ;  the  lowest^  composed  of  slates,  containing  subordi- 
nate oaikis  of  the  Ashburton  limestone,  and  ending  in  ascend- 
ing order  with  the  Plymooth  and  Torbay  limestones,  which 
we  considerad  to  be  identical ;  the  second^  composed  of  red 
sandstone,  with  occasional  subordinate  beds  of  diale,  &&; 
the  third  of  soft  non-fossiliferous  schists,  extending  almost 
to  Start  Point.  These  we  considered  (and  we  believe  cor- 
rectly) of  the  same  age  with  the  groups  of  North  Devon; 
and  we  attempted  (without  the  aid  of  fossils)  to  bring  them 
into  close  comj)arison,  by  identifying  the  great  deposits  of  red 
sandstone  of  die  two  district's.  This  identification  of  tlie  sepa- 
rate groups  we  considered  as  merely  provisional,  *Ho  be  con^ 
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£rmed  or  rejected/'  to  u.<$e  oar  own  words^  '*by  the  examination 
of  the  organic  remains  of  the  several  groups." 

And  here  we  may  briefly  allude  to  visits  made  by  one  of 
the  authors  to  different  parts  of  this  region,  both  before  nnd 
fifter  the  Bristol  Meeting  of  the  British  Association,  and  siib- 
.se<|uent  to  the  reading  of  our  second  memoir  in  London. 
Din  iiiiT  the  autumn  of  1836,  he  traced  the  calcareous  system 
oi  Suuili  Devon  into  Cornwall,  and  followed  it  contijiuously 
through  the  north  ot  ilie  Lizard  into  Mount's  Bay,  and  at  Looe» 
Fowey,  and  other  places,  found  nomerons  organic  remains 
(noi  however  yet  described) ;  in  a  former  vear^  1828)  he  had 
traced  the  fossil  slates  of  Tintagel  into  Padstow  Ba^  bat  had 
then  no  time  to  cany  bis  observations  forther  south.  Before  the 
autumn  of  1836,  Mr.De  la  Beche  had  worked  out  the  structure 
of  the  north  side  of  Cornwall  in  great  detail :  and  one  of  u% 
informed  by  him  of  the  existence  of  many  other  fossil  localities^ 
examined  the  north  Cornish  coast;  and  concluded,  in  a  paper 
read  at  Cambridge  in  the  winter  of  18f^6-37,  that  the  fossil- 
iferous  Fj/sfrm  ofi  both  sides  of  Cof  Jirvnfl  was  the  same^  and 
therefore  of  the  age,  or  nearly  so,  ot  ti»e  calcareous  rocks  of 
South  Devon.  The  same  view  was  re-stated  by  us  in  the 
paper  read  to  the  Geolofrical  Society.  We  still  believe  this 
view  to  be  correct,  and  hesitate  not  to  class  the  calcareous 
rocks  of  Soutli  Devon,  and  the  fossihferous  slates  of  both 
coasts  of  Cornwall,  together. 

Last  snawier  (18S8)»  one  of  us  paid  a  visit  to  Devon  and 
the  m^boarbood  of  lMncestoD»  for  the  purpose  of  ascertain- 
ii^  the  following  points : 

1 .  Whether  the  limestones  of  Newton  Busbetl  could  be 
classed  with  the  carbonifci  ons  or  mountain  limestone,  an  opi- 
nion advanced  by  our  friend  Mr.  Austen  who  drew  that 
conclusion  from  the  forms  of  the  numerous  fossils  he  had 
brought  to  light.  2.  W^hether  the  true  culm-measures  pnss 
under  the  Ashhiirton  or  Chudlei^h  limestone.  ^.  To  ascer- 
tain  (especially  after  Mr.  Weaver's  memoir)  whether  tliere  was 
any  general  discordancy  of  position  between  the  culm-bearing 
beds  and  the  Cornisli  slates  near  Launce.^ton.  To  each  of 
these  questions  his  observations  gave  u  negative.  He  wjis 
confirmed  in  the  views  first  stated  by  the  authors  in  1837, 
concerning  the  relations  of  the  limestone  of  Torbay  to  that  of 
Plymouth;  and  notwithstanding  the  many  fossils  of  the  New- 
ton Bushell  limestone  resembling  those  of  the  carboniferous 
system^  its  beds  formed  clearly  a  part  of  the  group  subordi* 
nate  to  the  j^eat  southern  slate  deposit.  He  saw  no  good 
reason  for  thinlting  that  the  culm-measures  pass  under  any 
•  SesIVocesdIiiipiofGflologMflooietjr. 
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part  of  the  limestones  and  «*lates  of  Soutli  Devon  :  and  lastly, 
he  found  near  iSouih  I'etherwin  what  appeared  an  unequivocal 
•jmssdgc  between  tlie  fossiliferons  slates  atid  the  overly  inn;  cuirn 
seriea.  FroHi  thetsc  facts  it  follows ;  1st,  that  tlie  fobbihlerous 
slates  of  Barnstaple,  on  the  north  side  of  the  great  culm 
trough,  mu.st  be  nearly  of  the  same  age  as  those  of  South 
Petherwin  oa  its  soulheiii  side;  lor  certainly  the  inlerior 
Strata  of  tbe  culm  series  are  the  Mune,  or  very  nearly  the 
same,  at  the  tmo  localitMs;  find,  either  thai  tlie  culm  aeries 
was  older,  or  the  Ibsnliferoiia  riate  of  North  Cornwall  newer 
than  we  had  supposed  in  our  memoir  of  June  1837*  Under 
these  drcumstanoes,  it  became  doubly  important  to  examuie 
lafge  suites  of  fossils,  before  we  could  arrive  at  a  correct  con* 
dusion  as  to  the  true  place  of  the  older  Devonian  strata  in 
thegeoiogical  series*. 

Tne  most  extensive  collection  of  fossils  which  had  been 
made  in  iSouth  Devon,  were  from  the  Plymouth  limestone  by 
the  Rev.  R.  Hennah,  and  I'rom  the  limestones  of  the  neijih- 
bourhood  of  Newton  Hushell  by  Mr.  Austen.  The  latter 
was  sent  to  the^  (leologieal  Society  to  illustrate  a  uk moir  by 
that  gentleraaii ,  and  the  inspe^ion  oi  its  contents  convinced 
Mr.  Lonsdale,  that  few,  if  any,  of  the  organic  remains  could 
be  strictly  identified  with  species  of  the  carboniterous  limestone 
to  which  Mr.  Austen  compared  them;  for  although  there  ^ 
were  some  which  had  a  close  resemblance^  stiU  twre  were  i 
many  which  bore  the  imprees  of  a  disdnct  type,  while  others, 
particularly  the  corals,  seemed  to  approach  to  certain  forms 
of  the  upper  Silurian  group;  and  hence  Mr.  Lonsdale  was 

•  The  fossils  of  South  Petherwin,  from  the  first,  presented  a  great  diffi- 
culty. One  or  two  of  them  very  nearly  rescinbiad  luountain  lime  fossils; 
and  as  a  group  they  were  not  identical  with  any  serieti  we  had  before  ex-  { 
aminecl.  Tbit  iadaced  one  of  the  authors  to  join  Mr.  Austen  (in  July,  ; 
1837'  '1^  rxrnHon  to  that  neiirhbourhood  ;  tbinkintj  it  p()s>ible  that  the 
South  l*cther\vni  iimeslone  itiight  form  a  part  of  the  base  of  tlie  ouhn- 
luea^ures.  An  unseasonable  interruption  compelled  them,  after  two  or 
three  daya,  to  leave  the  country ;  bat  tbey  atcertaioed,  Itt,  that  the  lime> 
stone  in  (jiicstion  did  not  form  a  [)art  of  the  culm  series  ;  and  2nd,  that  the 
fossils  of  South  Petherwin,  tVc,  were.  a  f^roup.  nearly  thr  \vi;fi 
fossils  of  South  Devon;  thus  coutirmaig  a  previous  conclusion  ^druwn 
lyom  le>s  perfect  efidoooe)»  thst  the  ibiiififeroiia  syiteaii  of  South  Denm 
and  of  Cornwall  were  the  same.  They  also  found  one  Junction  (since 
vi<iif  rd  and  sketched  by  Mr.  Dc  la  Beche,  Report,  ^c.  p.  10".)  in  which  the 
culm  appeared  to  rest  uncontbrmably  on  the  older  sbtcs.  This  kind 
4f  jonctton  seeint  to  form  the  eiceptidn  and  not  the  lule ;  and  doei  aof* 
we  think,  invalidate  the  statement  niade  above.  Maoy  MKh  joactioas  might 
indeed  be  found  in  the  very  heart  of  the  culra-roca^nre'^,  where  the  beds 
are  all  of  one  age.  Such  an  appearance  of  want  of  coiiformity  docs  not 
therafere  invali<bte  the  fact  of  a  true  postage  from  the  Petherwin  dates 
into  the  cubn-««Marea. 
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induced  to  suggest  to  us  (now  more  than  a  year  ago),  that 
the  South  Devon  rocks  would  be  lound  to  occupy  an  inter- 
mediate place  between  the  carboniferous  and  tlie  Silurian  sy- 
stems. The  collection  of  Mr.  Hennah  was  uiilui  innately  mis- 
sent  to  Cambridge,  and  was  only  unpacked  very  recently : 
but  upon  its  emniiiatioii  (withm  these  few  weeks)  by  one 
of  the  andiors,  in  company  witli  Fhxfessor  PhiUipB  wod  Mr. 
James  Sowerby,  the  same  general  results  were  arrived  at; 
namely,  die  ezistsnoe  of  acme  fossils  undistingnishable  from 
eertatn  forms  of  the  carboniferous  limestone^  and  others  ftom 
those  of  the  upper  Silurian  rocks,  while  many  were  entirely 
new.  Again,  the  oorab  of  this  liroesloiie  being  examined  by 
Mr.  Loiiidai%  gafe  nearly  the  same  results  as  those  of  Mr. 
Austen. 

After  again  examining  our  own  collections,  and  looking  to 
the  fossils  of  Nortli  Devon,  South  Devon  and  Cornwall  as  a 
whole,  we  distinctly  perceived  that  Mr.  Lonsdale  was  right, 
and  that  they  must  all  belong  to  a  s)  stem  intennedinte  between 
the  two  great  systems  (Silurian  and  Carboniferous)  which  had 
so  recently  been  shown  to  be  entirely  separated  from  each 
other,  botli  by  their  order  of  superposition  and  their  imbedded 
ormiic  remams. 

The  poblication,  indeed,  of  the  Silurian  system  and  its  nu- 
merons  fossils  afibrds  ns  a  fixed  term  in  the  series  of  the  older 
roeks;  and  the  previous  labours  of  Professor  Phillips  and 
otliers  having  made  ns  acquainted  with  the  organic  remains 
of  the  carboniferous  system,  we  have  now,  for  the  first 
tk»e»  the  meHU  of  piMDg  the  Den»i«i  groap«  m 
order. 

Without  entering,  on  this  occasion,  into  specific  details,  we 
may  state  that  the  zoological  groups  of  the  Devonian  rocks 
are  all  of  characters  intermediate  between  those  which  mark 
the  Cai  bomferous  and  Silurian  epochs.  Thus,  for  example, 
among  the  Cephalopoda,  Gonintilcs  have  hitherto  bn.n  con- 
sidered as  typical  of  the  carboniferous  system,  wliile  ihe  re- 
searches of  one  of  the  authors  have  shown  that  they  never  oc- 
cur in  the  Silurian  system.  They  do,  however,  appear  in 
some  of  the  older  Devonian  rocks;  and,  just  as  we  shonkl 
expect,  tbev  are  associated  with  analogues  of  an  entirely  new 
type^  the  JBndosipkonitei*. 

Again,  there  are  many  large  and  broad  Sphr^kn  in  these 
Devonian  rocks,  which  closely  appoach  to  the  forms  of  that 
genns,  so  abundant  in  the  carboniferous  system.  But  this  ge- 
nus is  feebly  developed  in  the  Silurian  system,  and  the  few  spe- 
cies that  do  occur  are  entirely  unlike  the  large  typical  Spirifers 
of  the  carboniferous  sera ;  while  the  Orthts,  or  real  Silurian 

*  See  Trani.  of  the  Cambridge  Phil.  6oc.,  vol  fi* 
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Spirift  r,  is  rarely  if  ever  seen  in  Devonshire.  The  larifp  l  uund 
spiiH)se  Producti  are  among  ilic  best-iiiarketi  tosbil.-,  oi  (lie  car- 
hoialL  i  ons  sy  stem.  Now,  tlie  closest  researcheii  have  not  Iniiicrlo 
brought  to  light  the  existence  oi  one  species  having  this  cha- 
racter in  the  SUuriao  system;  while  in  Devonshire  we  find  se- 
veral associated  with  other  spedeft»  whkh  are  analooous  both 
to  the  Silurian  and  carboniferous  types.  Oo  the  other  handt 
the  (amilies  and  genera  which  predominate  so  much  more  in 
the  Silurian  than  in  any  other  system,  viz.  JVilobites  and  Or- 
Ihoceratites,  are  here  just  of  the  intermediate  character  which 
ought  to  be  detected  indeposits  connecting  that  system  with  tlie 
carboniterous.  Some  of  them  af)pro8ch  very  closely  to  upper 
Silurian  species,  if  indeeti  there  be  not  sonie  un distinguish- 
able; while  others,  p;iilicti!Mr!v  some  of  tliu  Trilobites,  are  of 
forms  entirely  (litieri  iit  tioiii  any  species  hitherto  Ibuudy  eitiier 
in  tlie  Silurian  or  CarboniferouN  systems*. 

In  regard  to  the  corals,  Mr.  Lonsdale  intorms  us,  that  the 
few  which  he  can  identity  with  published  species  (the  most 
abundant  and  certain  heit^  FavosUes  pol^morp/ia,  roi  iics 
rimurplusy  and  Stromatopara  imcentrica\  belong  to  the  upper 
Silurian  rocks;  while  there  are  several  which  are  new  and 
undescribed.  Again,  the  chain  coral  {CaUnipora  etckiiroid€$)t 
and  many  of  the  most  remarkable  Silurian  types,  are  entirely 
absent,  nor  has  a  single  species  common  to  the  carboniferous 
limestone  been  yet  detected  among  the  numerous  polypifen 
of  South  Devon. 

Whether,  in  the  sequel,  we  shall  present  to  the  public  a 
suite  of  enjrravinfrs  of  all  the  undescribed  Devonian  and  Corn- 
ish  fossils  which  we  have  collected,  or  whicii  have  been  lent 
to  us,orshn]!  consign  them  to  Professor  Phillips,  to  compleie  a 
task  for  wIhlIi  he  is  so  errunently  (jualihed,  and  for  which  pur- 
pose he  is,  we  are  gluil  ld  learn,  to  be  employed  by  liie  Govern- 
ment, is  of  little  niouient :  IjuL  after  such  evidences,  We  have  no 
hesitation  in  putting  forth  our  present  clussdicaiion,  and  in  ac- 
cepting, in  the  broadest  ibrm,  the  conclusions  to  which  the  ge> 
neral  view  of  these  organic  remsins  lead  us,  ^nz,  that  the  oldtU 
dattf  and  arefmcetm  rocki  ^  Devon  and  CormoaU  are  the  e^td- 
valenis  ^t&edd  red  sanddime.  We  also  place,  hi  the  same 
paraltel,  the  older  rocks  of  North  Devon ;  being  now  fortified 
in  our  conclusions  by  the  evidence  of  the  fossils,  by  the  see- 
ttorr  ,  and  by  the  order  of  supetposttion ;  which  indicates,  on 
both  sides  of  the  great  carbonaceous  trough,  a  passage  down- 
wards from  the  carboniferous  system  (the  horizon  of  which 

•  Our  friend  M.  cle  Vemeuil  ac«]iudDU  us,  that  having  eiainined  a  cot- 
lectioo  of  South  Devun  fbinls  sent  to  him  by  Mr.  Austen,  he  is  of  opinion 
that  KtvtM)  or  eight  of  these  shells  are  undistioguidisbie  bom  Ibssilsof  the 
Bifel,  which  he  refien  to  the  Sihiriui  tyftem. 
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we  consider  as  fixed«)  into  ihe  Devonian  equivalents  of  the 
old  red  sandstone. 

Under  this  view^  the  supposed  difficnlly  arising  ont  of  the 
existence  of  certain  species  of  fossil  plants,  both  in  the  carbo* 
niferous  system  and  "  undisputed  greywacke  rocks*,*'  is  at 
once  obviated:  for  the  iiard  brown  and  green ish-grejmicaceona 
saiuistones  between  Ilfracombe  and  Barnstaple,  in  which  these 
plajits  were  discovered f,  are  now  placed  in  the  upper  part  of 
the  uld  red  sandstone,  in  which  all  true  aiKiiogy  would  impel 
us  tt)  look  tor  tlie  presence  of  some  of  tlu  species  of  plants 
common  to  the  carboniferous  epoch :  and  we  are  streufrtliened 
in  thif5  conviction  by  the  evidence  of  the  sliells  on  the  same 
line  with  these  plants,  among  which  is  a  s|)ecies,  as  before 
stated,  of  Bellerophon^  identical,  as  far  as  casts  can  prove  it, 
with  a  sheU  figurad  hem  the  old  red  sandstone^  In  resard 
tto  the  organic  remains  of  the  old  red  sandstone,  one  of  the 
authors  has  indeed  already  published  those  forms  which  mark 
its  passage  into  the  Sflurian  system.  Aware  of  the  enormous 
thickness  of  this  arenaceous  series  in  the  British  Isles,  and 
having  ascertained,  to  a  certain  extent,  the  peculiarity  of  its 
fossils,  particularly  of  its  fishes,  he  proposed  that  it  should  be 
considered  a  ^^i/stcm,**  intermediate  between  the  Girboniie- 
rous  and  Silurian  systems];. 

Whilst,  liowever,  lie  indicated  the  existence  of  certain 
sht  11>  connecting  the  old  red  anil  Silurian  systems,  as  well  as 
to.^^il  (ishes  of  very  peculiar  types  in  the  former,  he  knew  too 
well  that  the  greater  mass  of  this  vast  system,  |)arlicularly  all 
its  upper  members,  contained  no  organic  remains  in  the  coun- 
tries which  he  illustrated.  In  stating  that  the  strata  (Carbo- 
niferous and  Silurian),  so  broadlj  distinguished  by  their  or- 

Sinic  remains,  are  separated  bj  accumulations  of  enormous 
ickness,  and  that  the  vast  time  occupied  in  their  deposit  ac- 
counts satisfactorily  for  an  almost  entire  change  in  the  forms 
of  animal  life he  also  thus  declared  his  anticipation  con- 
cerning the  old  red  system :  We  are  yet  unprovided  with 
zoological  links  to  connect  the  lEhole  series^  though  I  have  no 
doubt  that  such  proofs  will  be  hereafter  discovered,  and  that 
we  shall  then  see  in  them  as  perf<  cl  evidences  of  a  transition 
between  the  old  red  and  carboniff  i oiis  rocks,  as  we  now  trace 
from  the  Cambrian,  through  the  bilurian  into  the  old  red  sy- 
stem}." 

*  See  De  laBedM*!  Report,  p.  132.  et  teq. 

t  1  lie  plants  wsrs  fim  obicrved  by  Major  Harding  sad  the  ftev.  D. 

Wiliiams. 
1  See  Silurian  %^tem  and  Map. 
§  Mar€hiRon*s  fimurian  l^item,  p.  585. 
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This  hiatus  is  at  last,  in  a  grent  measure,  fiUeti  up  by  the 
fossils  ot  the  older  rocks  of  Devon  and  Cornwall ;  and  be- 
lieving our  views  to  be  correct,  we  thus  represent  Devonshire 
ID  two  general  sectiofis  from  north  to  ioyth. 

In  the  h%|lier  of  these  the  carboniferoos  trough  is  seen  to 
repose  at  each  side  on  the  slates  and  calcareous  sandstones  of 
the  M  red  sjstem. 

In  the  lower  section  the  colm  trough  is  flanked  on  the  north 
side  only  by  the  slaty  ro^  of  the  old  red  yjrsteniy  die  granite 
of  Dartmoor  having  been  protruded  on  its  soathem  ec^; 
while  the  old  red  system  reappears  again  in  the  southern  part 
ofthe  county,  terminated  bya  band  ornucaceo-chloritfr  schists, 
which  arc  perfectly  parallel  to  tlie  great  disturbing  axis  of 
Cornwall  and  Devotty  and  are  probably  altered  or  metamor- 
phic  strata. 

In  projKnimiini;  these  views,  we  have  no  desire  to  conceal 
the  error  iiiLo  which  we  were  first  led  by  ii usung  too  much 
to  mineral  characters.  We  unfortunately  never  gave,  till  very 
lately,  that  attention  to  the  omnic  remains  which  is  indis- 
pensable; but  having  been  the  first  to  point  out,  that  nearly 
one  half  of  De?onsfatre  is  the  equivalent  of  tlie  carboniferous 
rocks,  we  have  no  hesitation  in  ^ing  a  step  further,  guided  by 
a  closer  inspection  of  the  organic  remains,  and  by  the  apparent 
fact,  that  this  carboniferous  tract  passes  downwards  into  tlie 
older  system.  It  is  not  the  first  time  that  we  (and  we  believe 
we  may  say  every  practical  geolo<Tist  who  has  examined  old 
rocks)  have  been  deceived  in  attributing  too  Iiigh  antiquity  to 
i»trata  having  an  antique  lithologicn!  aspect  and  a  slaty  cleavage: 
but  the  (lay  is  now  passed,  when  such  features,  stiil  less  the 
mere  colour  or  com  position  of  roek^^  can  be  allowed  to 
lead  to  any  true  estlniate  of  their  a<ie.  We  have  red  sand- 
stones and  congl cum  rates  among  the  slates  of  the  Cambrian 
s}rsteni ;  red  and  variegated  sandstones  abundant  in  the  lower 
Silurian  rocks,  as  well  as  in  the  greatest  red  systems  of  our 
islands,  the  one  underlying,  the  other  overlying,  the  caffooni- 
Gerous  d^Msits* 

If  it  be  contended  that  the  old  red  sandstone  of  Qreat" 
BritauH  as  hitherto  understood,  presents  a  more  or  less  uni- 
form character  in  its  range  from  the  Highlands  of  Scot- 
land into  South  Wales,  we  must  qualify  the  assertion.  The 
mtem  assumes  very  great  mineral  varieties  of  aspect  in  dif- 
ferent regions :  in  some  tracts  (parts  of  Scotland  and  Cum- 
berland) it  is  usually  composed  of  Uiick,  coarse  conglomerates, 
while  in  others  such  masses  give  way  to  the  finest  laminated 
sandstone  and  shale.  In  the  nortli-wcstern  districts  of  the 
Highlands,  so  compleiely  was  an  eminent  geologist*  misled 

*  Dr.  MacCulloch. 
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by  its  lithological  structure,  that  lie  clnssetl  a  large  portion  of 
it  as  primary  sandstone, — an  opinion  which  was  nfterwartU  cor- 
rected by  an  examination  of  thai  region  by  ourselves*.  Again, 
it  has  fallen  to  us  to  show,  that  the  black  bitunniiuu'>  scnists 
of  Caithness  anil  the  Orkneys  form  an  integral  part  of  the  old 
red  sandstone:  and  wliaL  trace  of  lithological  resemblance, 
we  would  ask,  is  there  between  such  rock^  as  these,  which 
occupy  the  north-eastern  extremiu  of  cor  bland,  and  the 
fffeat  masses  of  the  same  deposit  wnich  prevail  in  the  form  of 
the  variegated  marls  and  concretionary  limestmies  of  Here- 
fordshire and  Brecknockshire?  Passing  from  the  latter  di- 
strict into  Pefflbrokesbire»  we  perceive  Uie  old  red  sandstone 
rapidly  changing  its  aspect  and  composition.  The  concretion^ 
ary  limestones  disappear ;  and  a  hard,  brownish-red,  schistose 
rock  repbces  the  son  marls,  and  large  tracts  are  occupied  by 
yellow  and  grey,  hard,  siliceous  sandstones. 

As,  therefore,  such  great  lithological  changes  nrtually  oc- 
cur in  continuous  strata  within  such  a  limite<i  why  may 
we  not  believe  (particularly  when  we  have  strung  collateral 
reasons  for  doing  so  (lej)eiHling  both  on  fossils  and  sections,) 
that  the  older  fossiliferous  rocks  of  Devonshire  and  Conuvall 
are  the  ei|uivalents  of  the  old  red  sandstone  ?  They  have 
indeed,  to  a  great  extent,  assumed  a  new  mineral  type — we 
say  to  a  great  extent;  for  we  ourselves^  in  both  our  pre- 
vious memoirs,  have  described  many  of  the  rocks  in  question 
as  much  re$embUng  the  old  red  sandstone. 

Varioos  causes  may  have  co-operated  in  producing  the  pecu- 
]br  mineral  character  of  the  Devonian  and  Cornish  strata. 
Among  these»  igneous  action  is  the  most  apparent,  and  the 
country  it  is  wellknown  bristles  with  rocks  of  igneous  origir^ 
many  of  which  are  well  described  by  Mr.  De  la  Beche:  and  if 
(as  we  believe)  he  is  correct  in  sup()osing  that  many  of  these 
]*ocks  were  tornied  contemporaneously  with  the  strata  atrunig 
which  they  appear,  we  are  furni^Iicii  with  Diie  of  the  con(itiions 
under  which  the  mineral  character  of  a  part  of  this  region  of 
the  okl  red  system  has  been  greatly  modified.  But,  independ- 
ently of  any  supposed  igneous  action,  what  is  there  among  the 
analogies  of  sedimentary  deposits  which  should  not  lead  us  to 
embrace  the  view,  that  formations  of  the  same  epoch  may 
have  completely  distmct  mineral  types?  Has  it  not  been  over 
and  over  again  demonstrated  that  the  limestones  of  any  pai^ 
ticular  series  are  often  represented  by  itiHceotis  sandstones,  even 
at  the  opposite  extremities  of  our  island,  though  the  order  in 
wliich  the  organic  remains  occur  is  precisely  the  same  in  these 
different  rocks  ?   The  sandy  and  shaly  strata  of  the  coast  of 

•  See  OcoL  IVaoi.,  vol  iL  p.  1£5. 
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Yorkshire  and  the  bard  siliceous  fossil  grits  of  Brortt}  proved 
ta  be  of  the  same  age  as  the  Oxfordshire  oolites,  are  among 
the  many  striking  illustrations  of  a  phacnonienon,  of  the  pre- 
valence of  which,  indeed,  no  stronger  proof  can  be  given,  than 
that  geolof^ically  and  zoologically  considered,  the  massive  clays 
of  theXoiul  )!!  basin  are  the  same  as  the  white  liiuestooes  and 
bard  sihceous  grits  of  Paris. 

In  applying,  therefore,  these  aualugics  to  Devonshire  we 
should  say,  that  if  the  true  mountain  liniestuiie  {undei  its 
ordinary  aspect)  thins  out  and  ia  no  longer  traceaUe,  we  ought 
to  look  for  Its  equivalent  in  sandstone  and  shale :  and  in  ac- 
conntuig  for  the  great  development  of  many  marine  animals 
which  appear  in  the  Devonian  limestones^  we  hav^  dpriorif 
reason  to  expect  the  appearance  of  large  stratified  masses  of 
calcareous  matter. 

If  these  views  be  confirmed  by  our  best  fossil  conchoiogists 
(of  which  we  have  little  doubt),  then  will  they  have  a  most 
important  bearing  upon  the  classification  of  the  ancient  rocks 
of  foreign  countries,  and  we  believe  also  of  Ireland.  In  large 
tracts  of  Europe,  the  first  peat  series  under  consideration,  (to 
whicli  one  ot  us  a})[)riL(l  the  word  "system,")  is  supjmsed  to  be 
wanting:  but  if  tins  supposed  absence  be  Ibunded  chiefly  on 
MiiiKral  characters,  the  representative  of  the  system  may  still 
be  discovered  by  its  typical  organic  remains,  though  enveloped 
in  rocks  like  diese  of  Devon  and  Cornwall,  or  in  strata  sdll 
further  removed  from  what  we  have  been  in  the  habit  of  re- 
garding as  the  general  type*. 

Conausion, — We  had  no  intention  a  few  weeks  ago  of  wri^ 
tbg  upon  this  subject.  It  is  true  that  we  had  been  gradually 
changing  some  of  our  views  respecting  the  age  of  ue  oldest 
rocks  of  Devon  and  Cornwall  (since  the  suggestion  of  our 
friend  Mr.  Lonsdale  before  alluded  to) ;  and  we  should  soon 
have  placed  our  opinion  upon  record  before  the  Geological 
Society.  The  publication,  however,  of  the  Report  upon  the 
Geology  of  Devon  and  Com  v\  nil,  seen  by  one  of  the  authors 
for  the  first  time  within  ilwsv  tew  days,  compels  us,  in  justice 
to  our  character (for  it  is  now  uot  merely  a  scieutilic,  but  also 

*  We  are  led  to  believe,  from  the  data  already  before  us  in  the  workf  of 
foreis^n  authors,  tlmr  the  old  red  system  will  be  found  in  the  provinces  of 
Russia  and  the  Stiandinavian  countries,  as  well  m  in  Poland  aud  Germany. 
M.  filie  de  Beaumoat  has  recently  written  to  one  of  the  authors,  and  ap- 
proving of  the  eitabiyiiiieDt  cii  the  old  red  sandstone  as  a  separate 

^y^tcm**,  he  layt  that  he  bai  no  doubt  it  will  he  laigaly  found  on  the 

cuntinent. 

t  At  the  conclusion  of  a  note  affixed  to  |>.  130  of  Mr.  De  la  Becite's  Re- 
port on  the  Geology  of  Cornwall  and  Devon  occur  the  foUowlnff  woids : 
"  Uc^"  the  Rev.  DrwUiiaDk, «  obMrvea»  that  he  itited  the  fiwt  of  the  car- 
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a  moral  question)  to  stale  immediately  and  concisely  what  our 
views  have  been  and  what  they  now  are;  in  order  that  our 
scientific  bretliren  (with  whom  our  statement  cannot  Tail  to 
produce  iu*  proper  efFect,)  may  liave  it  in  their  power  to  draw 
a  just  conclusion  as  to  the  part  we  have  taken  in  the  new  clas- 
sification of  the  rocks  ot*  Devonshire  and  Cornwall.  If  an^ 
one  sboald  think  thai  tbere  in  somewhat  of  a  pdemic  qrint 
either  in  this  page  or  thoee  which  folk>w,  we  request  him  to 
bear  in  mindt  that  the  determination  of  tlie  great  adm  troMgk 
^  Dmm  and  the  settlement  of  its  true  geological  position*  is 
UiM  hey  to  the  whole  structure  of  the  two  eoimtiesi  and  that  no 
one  was  in  possession  of  this  key,  una)  in  18S6»  we  ofibred  it 
to  the  British  AssociatioD  at  Bristol. 

We  pass  over  the  circumstance  alluded  to  in  the  note  be- 
low, trusting  that  Mr.  Dela  Heche  is  incapable  of  insinimtin<r 
tliat  which  he  knows  to  be  incorrect ;  and  we  shall  conclude 
tliis  sketch  with  a  short  statement  of  facts  in  relation  to  his 
operations  and  our  own.  We  have  ahvndy  suited,  that  before 
we  entered  upon  an  exaiuinaiiun  oi  Dcvun.^liire,  Mr.  De  la 
Beclie  had  exhibited  a  map  to  the  Geological  Society  which 
he  said  was  complete,  and  which  was  afterwards  on  sale  for 
some  months.  It  contained  many  excdient  details,  the  result 
of  the  labours  of  former  yeara^  and  on  the  whole  was  justly 
considered  to  be  of  great  vahie :  but  it  made  no  aenaration  of 
the  culm-bearing  or  carbonaceous  strata  from  the  older  rooks. 
Before  our  visit  to  Devon,  this  author  had,  in  fiict»  neither 

buuaceous  reeks  occurring  in  a  trough,  buundeU  b^'  the  ridge  of  £xmoor  on 
the  north,  md  the  granite  of  Durtnioof  and  dates  of  Poenboiy  and  Bos- 
oaitle  on  th  i  oittb,  at  the  Meeting  of  the  British  Association  held  at  Dub- 
lin, in  18^.  (Report  of  the  Proceedings  of  the  British  Association,  Oct. 
7>  18370'*  We  are  cooipelied  to  give  an  une<iuivo«il  contradictioa  to 
thii  ttatement.  We  %vere  both  present  at  Dublin  when  the  jwper  alluded 
to  viM  read,  and  we  took  part  in  the  short  discinsion  by  whicb  it  was  fol- 
lowed; nntl  we  !is>;ert  th'it  the  author,  the  Rev.  D.  \V?1I;miii-!,  considered  the 
f<mii  plant!*  he  exhibited  troia  Devonshire,  dt:nved  troni  the  oldest  grev- 
wncke  rock*  of  the  district,  and  yet  iitondcal  with  thoie  of  tbe  true  coal-field 
of  Pembroke.  He  described  no  section,  nnd  made  no  allniion  whatever  to 
the  existence  of  any  overlying  cnrbonaceoiis  trough.  This  assertion  ispcr- 
hapsi  superHuous  on  our  part,  for  we  have  only  to  appeal  to  all  the  <;eoIo> 
gists  who  were  present  at  the  Dablin  Meeting,  and  to  refer  others  who  were 
not  tbere,  to  the  abstract  prepared  by  IVofeisor  Phil  Hps  from  Mr.  Wiliiaim's 
short  notice,  for  such  it  really  was.  An  assertion  of  Mr.  Willianis,  made  in 
the  autniTin  of  iM.'iJ,  and  which  till  this  time  we  never  saw,  is  put  forth  to 
establish  his  |)reten8iun  to  a  discovery  !>aid  to  have  been  announced  to  the 
Britisb  AMoewtion  in  1835 ;  while  neither  the  official  records  of  tfao  Asso- 
ciation, nor,  as  far  as  we  can  learn,  any  journal  of  that  year,  make  the 
slightest  allusion  to  such  a  circumstance !  The  fsicts  speak  for  themselves. 
We  are  the  first  persons  who  |)oiuted  out  the  existence  of  tbe  carbonaceous 
troocb;  and  we  never  receiTed  the  smallest  hint  of  tbe  sort  fiom  Mr«  D, 
m&ns. 
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separated  the  cuhii  measures  as  a  distinct  formation,  nor  had 
he  ascertained  their  })lace  in  the  general  section  ;  tor  he  had 
so  far  mistaken  their  relations,  on  their  northern  limits,  as  to 
place  them  not  over  las  he  now  does  after  our  example),  init 
under  the  first  three  groups  of  the  older  system ;  and  their 
southern  limits  he  had  never  ascertained.  In  short,  to  work 
out  this  point  it  was  nrntmry  he  should  do  what  he  had  noi 
done— to  separate  the  black  or  cnhn  limestones  from  the  otlier 
limestones  of  Devon;  for  without  this  it  was  impossible  for 
any  one  to  take  the  first  step.  As  soon  as  our  new  ?iews  were 
announced,  he  suppressed  the  map  as  orig^inally  coloured, 
and  revisited  Devonshire  to  mal&e  himself  acquainted  with  the 
fresh  data,  which  he  had  now  no  difficulty  in  doing.  Major 
Harding  had,  indeed,  pointed  out  to  one  of  us  the  existence 
of  the  culm  limestone  even  as  long  am>  as  1835,  at  the  rime 
when  Mr.  De  la  Beche's  map  was  first  exhibited.  (Ireat 
therefrre  was  our  surprise  when  we  perceived  that  no  distinc- 
tions were  drawn  in  the  ordnance  gcolugical  map  hetweeii 
this  very  remarkable  flat-bedded  limestone,  aini  tluist;  lime- 
stones ot  a  siaLj'  cljaracier  which  predominate  in  oihei  parts 
of  Devon  ;  the  more  so  as  the  fossils  of  the  one  are  entirely 
distinct  from  those  of  the  other.  So  palpable,  however,  is 
the  line  of  demarcation  between  the  rocks  containing  the  Uack 
or  cidm  limestone  and  those  containing  the  datyiimestoney 
that  Malor  Harding,  though  then  ver^  slightly  acquainted 
with  geoUi^oal  phsenomena,  had  traced  the  boundaries  of  the 
two  classes  of  deposit  from  Barnstaple  by  Swimbridge  and 
Venn  before  we  entered  Devonshire,  calling  the  one  momtaim 
and  the  other  transition  livicstonc,  and  had  thus  prepared  an 
excellent  point  of  departure  for  imr  examination.  On  the 
south  side  of  the  trough  (as  we  afterwards  showed  it  to  be), 
Mr.  De  la  Beche  referred  the  inieiior  part  of  the  culm  series 
to  the  oldest  system  of  Devon  and  Cornwall ;  because  it  al- 
ternated, like  the  Cornish  killas,  with  certain  coiiteinpoi  a- 
neous  trap  rocks.  We  pointed  out  to  him  the  nnpLrteciion 
of  this  reasoning,  because  similar  alternations  take  place 
among  rocks  of  many  ages,  and  therefore  by  themselves  prove 
nothing.  NoWf  in  1880»  Mr.  De  Ja  Beche  publishes  his  Be- 
port,  accompanied  by  an  index  inapy  in  both  of  whidi  he 
adopts  our  view  respecting  the  riffht  mapping  of  the  culm 
measures  as  a  distinct  formation,  which  he  calls  carbona- 
ceous rocks:"  and  althotigb  before  our  visit  he  had  alwaya 
insisted  on  these  rocks  forming  an  integral  part  of  the  gray^ 
wacke  series,  he  now  elves  valid  reasons  for  their  separation* 
yet  without  acknowleiigement,  and  with  no  other  indication 
that  we  were  the  agents  who  prinluced  this  change  in  his 
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views,  except  the  announcement,  in  a  few  words,  of  what  oc- 
curred at  Bristol,  from  the  perusal  of  which  no  one  could 
deduce  any  correct  inference  as  to  what  we  really  had  done. 
A  single  sentence,  a  mere  parenthesis  (if  to  ihc  point)  would 
have  satisfied  us ;  and  would  not  merely  have  been  ri^ht,  but 
would  have  been  prudent. 

Whatever  may  be^  even  the  small  merit  of  onr  labours  in 
Bevonshirei  this  at  least  we  a£Eirm»  that  thetf  are  verfcclly 
or^fnaL  In  passing  from  die  north  coast  to  the  sooth,  across 
the  whole  county^  we  were  astonished  at  the  novelty  and 
unexpected  nature  of  the  phenomena  that  successively  rose 
before  as,  contrasted  with  every  thing  we  had  before  under^ 
stood  from  th<^e  who  had  eatamined  Devonshire.  We  were 
amazed  when,  after  having  ascertained  the  separation  of  the 
culm-measures  from  the  underlying  slaty  rocks,  we  stood  njiuri 
the  cliffs  of  Clovelly,  and  found  ourselves  compelled  by  the  evi- 
dence before  us  to  skelLfi  tliem  in  as  the  highly  incHiicd  masses 
of  a  coal-/^t  Id,  liippin^away  from  the  more  ancient  strata  of 
North  Devon;  and  stillgreater  was  our  surprise  when,  fuilowing 
those  clilis  by  Bude  we  found  Llie  same  carbonaceous  or  culm- 
iferous  system  still  rolling  over  in  countless  striking  flexures, 
till  passing  into  North  OammW  it  rises  up  a^^st  and  rests 
upon  the  Mer  slates  of  that  county.  Nor  affam  were  we  less 
sttiprised  on  finding  the  same  system  lifted  up,  penetrated, 
and  altered  by  the  granite  of  Dartmoor.  So  &r  from  any 
attempt  having  been  previously  made  to  effect  this  great  sepa- 
ration, the  position  even  of  me  several  limestone  bands  in 
North  Devon  had  been  mistaken  by  Mr.  De  la  Beche,  and 
considered  by  him  as  the  repetition  of  the  same  calcareous 
grmtp  by  successive  undulations.  The  truth  is,  that  no  one 
can  nmke  a  correct  section  among  slaty  rocks  till  he  learns  to 
distinguish  cK  avage  from  stratification  ;  and  it  is  astonishing 
how  very  tew  geologists  are  even  at  this  time  masters  of  the 
subject.  This  is  we  believe  the  explanation  of  some  of  Mr. 
De  la  iieche's  early  difficulties,  and  may  be  the  reason  why  he 
did  not  first  separate  the  culmiferous  deposits  (as  he  now  does) 
linom  the  greywaeke  of  Devondiire. 

Should  any  one  ask  what  we  effected  in  Devon,  we  reply,^ 

1.  That  we  were  the  first  to  give  anyihing  resembling  a 
correct  section  of  the  mineral  masses  between  the  N.  and  S. 
coasts  of  Devon;  and  till  such  a  slep  was  taken,  it  was  im* 
possible  to  commence  any  classification  of  the  subordinate 
groups. 

2.  That  we  determined  the  relative  place  and  succession 
of  the  distinct  calcareous  and  fossiliferous  group*:. 

S.  That  we  proved  the  existence  of  the  culm  limestones  on 
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both  sides  of  u  gi  eal  iiuugli,  and  included  the  liiLhei  to  aiioma- 
ious  limestoaei*  of  Holcombe  Rogus  in  the  same  carbcMii- 
feions  system* 

4w  That  we  ascertained  the  subdivisions  of  the  culm  series^ 
aad  laid  dowii»  for  the  first  time^  on  aiiia{i»  its  extent  (with  one 
limited  and  perhaps  doubtftil  exception  at  its  soutb-easlem 
extrenutj  near  Ashburton),  thus  converting  the  supposed 
dent  gtejfoacke  rocks  of  nearly  one-half  cif  the  hvge  county 
of  Devon  into  equivalents  of  the  carboniferous  system,  as  it  is 
already  represented  in  two  published  geological  mape^. 

In  attempting  to  classify  the  oldest  rocks  of  Devon  we  fell 
into  somf>  false  conclusions  from  imperfect  dnta.  These  we 
have  corrected,  and  the  whole  series  oi  Devonshue  and  Corn- 
wall is  now,  we  trust,  exhibited  in  harmony;  the  lower  sand- 
stones and  slates  being  the  equivalents  of  ibe  old  red  sand- 
stone, the  next  natural  141  cnij)  Ixjiicath  tiie  great  coal-bearing 
strata  of  the  Bnii^li  Li  us,  and  the  whole  being  exhibited 
under  peculiai*  miiicral  types. 

In  asserdni;  that  the  older  stratified  rocks  of  Devonshire 
and  ComwalT  are  upon  a  broad  scale  the  equivalents  of  die 
earhcn^eroiu  and  M  red  ^ttemi,  we  do  not  however  deny 
that  in  some  tracts  the  lowest  members  of  these  roi^  nanr 
rq>resent  the  upper  dhMm  cf  the  Silurian  l^siem :  fiar  a(- 
though  we  have  as  yet  found  few  if  any  of  the  fossils  most  ty- 
pical of  that  sy8tem»we  admit  that  when  the  sediments  of  a  given 
epoch  have  been  accumulated  under  pecnliar  condition^  we 
must  expect  to  find  considerable  variations  In  the  forms  of 
animal  life.  Again,  we  know  that  the  older  yvv\s  of  this 
region  have  undergone  great  changes  in  assuming  their  pre- 
sent hard  and  slaty  character;  and  under  9uch  circumstances 
the  difficulty  of  precisely  limiting;  the  boundary  line  of  any 
given  portion  of  them  is  pi  ocli^iousiy  increased,  in  tracing,  for 
example,  the  Siluiiun  Syatem  from  its  typical  region  into 
the  bca-cliffs  of  Pembrokeshire  f where  its  place  in  the  series 
is  so  preuseiy  marked  in  liruad  iSuund)  we  perceive  lii  ordi^ 

•  8se  snail  OMp  of  England,  in  the  eonsr  of  the  laree  map  of  the  8i-  * 
Ittriaii  region.  See  also  Phillips's  Geooral  Gecrfogical  Map  of  the  British 
Isles.  In  tlie  latter  it  has  been  ioaccuratHy  stated  (in  acknowledging  the 
sources  from  which  the  author  drew)  that  Devont»hire  is  coloured  from  Mr. 
De  la  Beche.  Professor  Phillips  has  promised  to  correct  this  error  in  the 
new  edition  of  hif  map  which  k  about  to  appear,  as  he  is  fully  aware,  to. 
getlier  with  every  geologist  v  lio  was  present  at  the  meeting  of  the  Oritish 
Association,  that  we  first  proposed  thh  great  change:  and  even  now, 
though  Mr.  De  la  Bcche  ha;*  followed  ua  in  separating  the  carbonaceous 
rocks  fl^  the  grcpracke^  md  reproents  them  under  a  ^Btiantt  coloar, 
he  does  not  admit  thai  to  bo  the  oqidraloiiti  of  the  cMbonifamis 
syttem  of  England. 

PML  Mjug,  ^  3.  VoL  U,  No.      J^l  1839.  S 
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mwrtf  Uthohgical  asp&^  almost  enUrehf  MtUraUd;  the  Todkt 
winch  occupy  the  place  of  the  aoft  aradttonee  and  argillaceoiia 
Umestooes  of  Salop  and  Hereford*  &c*  have  beome  hard* 
ailloeocia  iandttonesy  with  a  daty  deavage;  and  affording  no 
efidenoet  of  clear  subdivisioDe*  diej  can  be  difided  Into 
broad  ^roapa  by  the  help  alone  of  a  very  feas  of  the  iame  fos- 
sils which  teem  in  the  great  area  of  the  Silurian  region.  As 
Pembrokeshire,  lying  as  it  does  between  the  Silurian  region 
and  Devonshire,  prepares  us,  by  the  peculiar  structure  of  its 
co;il  orciilm-field,  to  recognize  an  almost  perfect  analogy  of 
structure  iii  tin;  cuim-fieUl  of  Devon;  so  do  the  great  chnnircs 
which  tlie  iindcrlyintT  old  red  and  Silurian  systems  have  there 
undergone,  predispose  us  to  believe  that  the  strata  which  su|>- 
port  the  cuiui-lield  in  Devon  may  present  themselves  also 
under  a  peculiar  mineral  aspect.  Notwithstanding,  however, 
this  caution  as  lo  liie  possibility  of  some  lower  membi:i»  of 
the  Devonian  and  Cornish  strata  representing  Silurian  rocks, 
we  adhere  to  the  conviction,  that  the  great  mass  of  the  strata 
which  support  and  appear  to  pass  upwards  into  the  colm-field 
are  the  eauivaknts  of  the  old  red  svstem  properly  so  called. 

Instead  of  thinking  onrsdves  rash  and  hastjr  in  makmg  die 
generalisation  above  given^  we  would  rather  accuse  ourselves 
of  being  tardy  and  over-eantions ;  and  we  are  now  surprised 
/notwithstanding  the  imperfection  of  our  eTidence)  that  we  so 
long  retamed  tiie  older  rod^s  of  Devon  and  Cornwall  in  the 
place  where  we  classed  them  on  our  return  from  these  coun- 
ties in  the  autumn  of  1836.  For  our  conclusions,  excepting 
their  rrenerfility,  are  not  entirely  new.  Some  of  the  red  sand- 
stone (groups,  at  least,  of  isouth  Devon,  have  often  been  called 
old  red  sandstone;  and  they  are  so  regarded  by  Mr.  Austen; 
who  also  considers  the  Torbay  lime«;tone  as  the  equivalent  of 
ih^  mountain  limestone.  Mi  .  Grecaouuli,  uiany  years  since, 
pointed  out  the  extreme  difficulty  of  separating  the  Plymouth 
limestone  from  the  mamtain  Umakme ;  and  Mr.  Lonsdale^ 
a  considerable  tune  smce^  believed  that  the  s^stm  of  South 
Devon  would  at  length  be  proved  only  a  pecuhar  development 
of  the  old  loMWisRtf ;  and  be  fireely  stated  this  opinion 
to  Mr.  3^  la  Beche  as  well  as  to  ourselves.  The  present 
opinions  of  Mr.  De  la  Beche  are  before  the  public,  and  we  . 
have  no  rights  perhaps,  to  be  his  interpreters.  He  puts  forth 
several  hypotheses,  without  positively  adopting  one  of  them* 
He  must,  however,  (after  the  recent  publication  of  such  large 
groups  of  Silurian  fossils)  before  long  perceive  that  the  for- 
mations of  South  Devon  not  merely  contain  fossils  approach- 
ing those  <)}  the  vionntain  limestone  (n  fact  long  known),  but 
that  their  whole  suite  of  fos^Us  is  intermediate  between  those 
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of  the  Sihirian  and  Larooiiiterouii  Systems;  a  fact  which  at 
once  defines  their  true  place  in  the  sequence  of  British  rocks. 
The  hypothesis  he  seems  most  inclined  to  adopt  is  the  fol- 
lowing:— That  the  calcticoas  and  slaty  syst^  of  South 
Devon  b  the  newest,  being  above  the  carbonaceoiui  system; 
and  that  the  carboDaeeoas  system  is  newer  than  the  grey^ 
wacke  north  of  Barnstaple.  In  this  winr  the  ealciieroaa  band^ 
**  estendme  from  Torbay,  ftc^  into  South  ComwaU,  would 
be  in  a  higher  part  of  the  greywacke  series,  and  ndght  be 
even  equivalent  to  the  beds  known  as  the  old  red  sandrtone*" 
— ^/igMfi,  &c  p.  149.) 

We  agree  with  the  concluding  remnrk  ;  but  not  for  the 
reason  hypothetically  stated,  viz. :  that  South  Devon  is  in  a 
higher  part  of  tlie  greywacke  series;  for  we  phice  tlie  North 
and  South  Devon  groups  on  the  same  parallel,  and  consider 
the  culni-measuros  as  unequivocally  superior  to  them  hotU. 

So  loiii^  as  we  were  unprovided  with  a  typical  suiLc  ul  Id-mIs 
from  ihc  older  system  of  Devon,  it  was  impossible  to  pi  upose 
for  it  any  name ;  but  now,  having  discovered  a  great  many  of 
its  fossils,  and  liiat  too  in  regions  wherehi  the  red  arenaceous 
character  gives  way  to  the  sla^  impress,  and  a  very  different 
mineral  aspect;  the  necesst^  of  adoptinga  new  name  becomes 
apparent,  and  we  propose  the  term  Ileronian  System"  as 
that  of  all  the  great  mtermediate  deposits  between  the  Silorian 
and  Carbomferous  Systems.  The  **  Devonian  System'^  is 
so  hv  unexceptionable,  that  it  may  be  apptied,  without  any 
contradiction  of  terms,  to  rocks  of  every  variety  of  mineral 
stmctare  which  contain  the  characteristic  aeries  of  organic 
remains. 

"When  these  organic  remains  are  described,  we  shall  tlien 
have  a  regular  descending  order  of  die  older  fossiliferous 
strata  in  the  three  great  lower  systems  which  pass  into  each 
other,  the  Carhonijeruus,  Detionian^  and  Silurinn.  Whether 
the  still  lower  slaty  rocks  to  which  one  ol  us  appllcc!  the  term 
Cambrian^  may  or  may  not  contain,  in  their  inftrior  parts, 
distinct  typical  fossil*,  is  a  problem  not  yet  solved,  though  as 
far  as  our  labours  have  gone,  we  know  that  many  of  the  shells 
vliidi  characterase  the  lower  Silurian  groopi  eocist  also  (even 
at  cCBisiderable  depths)  in  the  great  npper  Cambrian  group, 
and  thersfivre  iStm  line  we  have  provisionally  drawn  between 
the  Silurian  and  Cambrian  Systems  may,  evcntoally,  be  fijced 
by  some  natural  gronping  of  ibsiiis  at  a  diflerent  level. 

We  proposed  tne  use  of  the  terms  Silurian  and  Ciunbrian  b^ 
oaosewe  believed  that  their  adoption,  (L.  &  £.  Phii«  Mag.,  vd« 
vii.  pp.  46, 48S,)  when  applied  to  weU-defined  mineral  mnssftf, 
mi^t  taid  to  clear  away  the  obscurity  which  we  were  per- 
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suaded  would  bane  over  the  older  rocks  as  Unut  as  they  were 
all  oonddered  to  oelong  to  the  dark  and  ttnckfiiied  sera  of 
*  Granwacke; "  and  we  trust  that  we  have^  in  this  memoir, 
shown  stroQff  additional  grounds  whj  this  ntneralogical  term 
should  be  cusused  by  geologists,  as  a  term  of  classification, 
applied  as  it  has  been  to  rocks  of  such  very  different  ages ; 
thus  serving  as  a  shelter  for  ignoranoe,  and  panUyzmg  every 
efibft  for  oeterininii^  the  succession  of  strata  upon  tme 
principles.  If  its  lovers  wish  still  to  cling  to  it,  let  them  use 
it  as  an  adjective  and  tell  us  of  Carboniferous,  Devonian,  Silu- 
rian,  and  Cambrian  "  Graiiimckr,*'  and  then,  at  least,  the 
tui  in  will  do  no  mischief.  The  continuance  oi  the  use  of  this 
tci  in  to  represent  diiiereuL  epoclis  in  the  hibtory  of  the  earth 
would  be  as  absurd  as  to  retain  the  old  "  flotz"  formations 
of  Werner,  after  it  \  \-d>  been  shown  that  such  rocks  are  often 
as  highly  incliued  as  ihc  niost  ancieut  strata  j  but  we  trust  that 
any  wrangling  about  this  barbarous  word  is  nearly  at  an  end; 
§ot  abea^  some  of  the  bat  foreign  geologists  have  discarded 
its  ai^iUcaoon  to  the  upper  systems  of  transition  rocks,  and 
now  restrict  its  use  as  a  term  of  classification  to  the  lowest 
daty  or  Cambrian  rooks* 

March  25,  1839. 

[A  Potttcopt  to  this  paper  will  be  found  at  p.  317  of  the  pretmfc  Num- 
ber*] 


XLL  On  a  very  partiadar  and  curious  Account  qf  the  Comet 
^1472,  from  acontmporary  MS»  Chronide  in  Peterhouse 
library*  By  J.  0«  Halliw£IX>  Esg.^  FJS^A,,  of  Jem 
CoHege^  Cambridge, 

To  the  Editors  of  the  Philosophical  Magazine  and  Jotarmd* 

Gentlemen, 

'X'HE  following  minute  de^icriptioii  oi  ihe  comet  of  I'h't^  is 
taken  from  an  autograph  chronicle  of  English  affiurs  by 
John  Warkworth»  master  <tt  St.  Peter^s  College,  Cambridge^ 
still  preserved  in  the  library  of  that  uistitnttoo.  I  am  pre* 
paring  the  whole  fi>r  pnblicaibn  fiir  the  Camden  Society. 

And  in  same  xi  yere  of  the  kynge,  in  the  b^gynnynge  of 
Januarii,  there  apperyd  the  moste  mervelous  blasynge  stcrre 
that  hade  bene  sevn.  It  aroose  in  the  Soothe-  Este  at  ij  of  the 
doke  at  mydnyght,  and  so  contynued  a  xij  nygbtes,  and  it 
arose  ester  and  ester  till  it  aroose  full  este  and  rather.  And 
so  when  it  roose  p1ayn  Est,  it  rose  at  x  of  cloke  in  the  nyght, 
and  kept  his  cours  flamynge  Westward  overe  Englond ;  and 
it  hade  a  white  flaume  oT  fyre  fervently  brennyngCj  and  it 
flayied  endiauges  fro  the  Est  to  the  Weste,  and  noght  vp- 
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raht;  and  a  grefce  hole  theirin,  whereof  the  fiawme  cam  oute 
oT  And  after  a  yj  or  vjj  dayes  k  aroose  North-Est,  and  so 
hakkere  and  bakkere^  and  so  enduryd  a  xiijj  ny^htes  foil 
lytellchaiingyti^,  goyngefrom  the  North-Este  to  the  Weste ; 
and  some^me  it  wuid  seme  a  quenched  oate^  and  sodanly  it 
brent  fervently  mgeyn*  And  then  it  was  at  one  tyme  playne 
northe,  and  then  it  compassed  roonde  abonte  the  lode  sterre, 
for  in  the  evynynge  the  blase  went  ageyns  the  Southe.  And 
in  the  mornynge  playne  norttie,  nnd  then  afterward  West, 
and  so  more  West  flamyng  vpryglit,  and  so  the  sterre  con- 
tynued  iiij  wekys  tylle  the  xx  day  ot  tieveryere ;  and  when  it 
appered  West  in  the  fyrmament,  then  it  lasted  alle  the  nyght, 
somewliat  discendyng  with  a  grettere  smoke  on  the  heyre; 
and  som  men  seyd  that  the  blasiyugos  uf  the  seide  sterre 
was  of  a  myle  lengh  ;  and  a  xjj  dayes  albre  the  vanyschynge 
tberof,  it  appereryd  in  the  evenyng,  and  was  down  anon 
within  two  onres,  and  evyr  of  a  colour  pale  stedfiuC^  and  it 
kept  his  conrse  rysynge  west  in  the  northe,  and  so  evenr 
nycht  it  apperid  ksse  and  laase  tyll  it  was  as  ly tell  as  a  hesyll 
styke,  and  so  at  the  laste  it  vanesched  away  the  xx  day  of 
ffebruarii.  And  some  men  saide  that  this  sterre  was  seen  ii 
or  iij  oures  albre  the  sanne  rysynge  in  Decembre  iiy  days 
before  Cbrystynmasse  in  the  Southwest,  so  by  that  reasoune 
it  compassed  rounde  abowte  alle  theerthe  alleway  channgyng 
his  cours  as  is  afore  rehersid." 

The  observationsof  Johannes  Regiomontanus  upon  the  same 
comet  are  recordetl  in  the  Nuremberg  Chronicle.  Wark- 
worth's  description  was  lately  commuicated  to  the  Society  of 
Antiquaries  by  my  friend  Mr.  Bruce,  and  my  object  in  send- 
ing it  to  you  was  to  iiHord  an  oppurtiinity  tor  those  of  your 
readers  to  peruse  it  wiio  are  not  likely  to  meet  with  it  tlirough 
any  other  source.  Your  obedient  servant, 

J.  0«  Haixiwbll. 


XLII.  Observations  on  some  points  in  the  Thrortf  of  the 
Dispersion  of  Light.  By  the  Rev.  Baden  Pou  i.ll,  M.A.^ 
Kit.S.y  i'.G.iS.,  F,R,A.S,f  Savillian  Professor  of  Geometry^ 
Oxford.* 

nr^HE  problem  of  the  dispersion  was,  for  a  lung  time,  con- 
fessedly  the  opj  iobrium  of  all  theories  of  light,  but 
more  especially,  in  proportion  to  its  higher  pretensiuiia,  —  oi 
the  uiidiilatory,  not  simply  because  it  had  not  explained  those 
pheenomena,  but  because,  according  to  the  received  views,  it 
was  at  variance  with  them.  It  has  only  been  within  the  last 
few  years,  that»  by  a  modification  of  the  principles  of  this 

«  Communici^ed  by  the  Author. 
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theory,  it  has  been  broi^t  to  bear  on  the  qnestion  of  the 
dispersion.    Yet  there  are  still  those  who  are  so  unreasnDable 

as  to  inveigh  against  the  theory ,because  it  has  not,  in  that  com- 
paratively short  period,  succeeded  in  clearing  the  subject  of  all 
Its  difficulties ;  and  who,  instead  of  any  degree  of  satisfaction  at 
what  has  been  done,  express  only  displeasure  at  what  hnf^  not 
been  ellected.  Passages  might  be  cited  (were  it  to  any  pur- 
pose to  do  so)  from  the  writings  ot  some  pliilosophers  of  the 
present  day,  in  which  complaints  of  this  nature  occur,  in- 
^  |»|\nlu  1 1  luarkii  and  reiieciions  uiiich  we  cannot  well  set 
down  to  iLiitorance,  and  which,  in  any  otiier  point  of  view, 
can  neither  be  regarded  a^.  peculiarly  creditable  to  the  taste 
of  the  writers,  nor  to  their  appreciation  of  what  is  justly  due 
to  a  series  of  researches  of  sooi  a  character  as  must  ftirJy  be 
aUowed  lo  belong  to  those  in  qiiestion»  even  if  they  coold  ba 
shown  to  have  fiyled  in  their  object. 

It  is  not  however  my  design  m  the  present  observations  to 
enter  into  controversy^  but  merely  to  ofo  a  fi»w  remarks  on 
one  or  two  points  connected  with  that  part  of  the  the<Mry 
which  at  present  seems  most  open  to  difficulty  and  objection ; 
and  to  which  the  attention  of  those  who  are  in  a  condition  to 
grapple  with  the  difficulties  of  this  intricate  portion  of  dy- 
namical research,  is  at  present  most  powerluily  called. 

In  my  first  deductions  from  the  theory  of  M.  Cauchy,  and 
my  earliest  calculations  to  compare  it  with  observation,  I 
made  use  ol  a  tormula  which  was  allowed  all  alone;  to  l><j  liut 
an  iiupcrlect  and  approximate  one,  and  whicli  was  applied 
numerically  only  by  the  aid  of  an  indirect  and  tentative  pro- 
cess. A  direct  mode  of  calculation  by  it,  was  indeed  stated  and 
explained  (under  a  certain  material  Umilation)  (see  London 
and  Edinbuigh  Journal  of  Science,  April  18869  voUviiL  p. 
but  this  was  m  practice  not  less  trooblesome  than  the  tbrmer. 

The  other  and  more  exact  methods  proposed  by  Sir  W.  R, 
Hamilton  and  Mr.  Kelland»  by  which  my  later  computations 
were  carried  on,  involve  a  greater  number  of  constant  coeffi* 
cients;  which  by  consequence,  directly  or  indirectly,  must 
be  assumed  from  observation.  The  riature  of  these  assump- 
tions, and  the  precise  difference  between  tlie  tno  formulas, 
I  pointed  out  in  a  paper  in  the  Lond.  and  Kdinb.  Journal  of 
Science.  January  ISSO,  (p.  26,)  and  March  1836,  (p.  206). 
It  will  he  ;lesirable  here  briefly  to  restate  tl)em  : 

The  exact  formula  deduced  innnediaiely  from  M.  Cauchy's 


This,  it  may  be  well  to  observe,  is  equivalent  to  the  sum 


Digili^ua  L/y  Google 


til  the  Theorif  qf  t/ie  Disperdom  ^  LighU  268 
of  a  nimibar  of  iik»  lemfi      tiM  fame  valiie  of  ft  mid  At 


SMsh 


1 


The  gmnmatifln  beiiig  fstended  to  aU  tho  valnet  of  A« 

which  it  may  be  imffUmiTj  to  include. 

My  first  and  approximate  attempt  at  calculation  wag  of* 

fected  by  takincf  a  single  term  of  such  a  series,  %vith  some  con- 
stant coefficiciii,  which  miglii  Ih'  u  nort  of  mean  ainoDg  ail  the 
similar  terms,  aud  which  (ou  extracting  the  root)  would  be^ 

Tlie  peculiar  function  involyed  is  easily  expanded  into  a 
series ;  and  in  this  way  the  eme^  fanmda  (I.)  may  be  ex* 


V  l—v 


(4.) 


Supposing  3  terms  suflicient,  this  is  the  foiiiiuia  of  Mr. 
KtUiiiiii :  in  which  the  coefficients  can  only  be  found  by  a5- 
sttming  3  indices  from  observation.  An  objection  has  also  been 
urged  by  Professor  Lloyd,  that,  on  pursuing  the  investigationy 
from  the  relationa  which  subsist  betweea  th^  €0ii8tant8»?aliBes 
of  them  are  given  calculation  which  are  at  wianoe  with 
those  dertvea  from  obsemtioD.  I  have  also  remarked  in  re- 
ferring to  this  point  at  the  end  of  my  paper  (Phil.  Trans* 
I8389  part  i.)  that  to  propose  as  a  sufficient  theory  one  which 
requires  so  large  an  assumption  of  data  from  observation,  ap- 
pears hardly  consistent  with  the  just  demands  of  what  ought 
to  constitute  'A  legitimate  mathematical  explanation  of  the  &w 
of  flxparimentai  results* 
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Now  to  all  who  have  attentively  considered  the  nature  of 

those  remarkable  optical  properties  of  bodies  which  are  called 
their  refractive  and  dispersive  poxcers,  it  will  be  evident  that 
we  have  very  peculiar  qhsq  to  consider.  The  problem  we 
have  to  solve  is  rather  n  cotnbinaiion  of  two  distinct  problems. 
The  dispersive  and  refractive  powers  follow  no  proportion 
to  each  oiher,  and  it  is  almost  inipD^siblL:  to  conceive  any 
theory,  or  oven  any  empirical  mathematical  law,  which  could 
connect  the  two  tof^ether.  For  example,  we  have  diamond 
and  water,  with  refractions  nearly  double  the  one  of  the  otber^ 
and  diapersioDs  nearly  the  nine.  Flint  glass  and  oil  of  cassia 
with  the  same  rdnictioDS  nearly,  and  dispersions  as  about 
1  to  S.  In  a  word,  the  absolote  magnitude  of  the  deviation 
of  any  given  ray,  or  of  white  lights  bws  no  relation  whatever 
to  the  difiereoce  of  deviation  netw  een  the  extreme  rays  of 
the  spectmm,  in  different  media.  If  then  we  seek  a  theory 
to  explain  the  facts,  it  would  be  not  only  unreasonable  to  ex- 
pect it  to  connect  such  obviously  incongruous  phaenomena, 
but  it  ouL'ht  most  rationally  to  involve  fxso  distinct  constants, 
one  belonging  to  the  refractive  powEii,  the  other  to  the  re- 
J'ractive  chakactek  of  the  medium.  An(^  in  conformity 
w  ith  the  general  conditions  of  formulas  of  tins  kind,  we  might 
expect  that,  directly  or  indirectly,  we  should  have  to  assume 
iX£o  quantities  as  given  by  observation,  in  any  calculation  to 
compare  theory  with  observation^  for  the  spectrum  ot  a  par- 
ticular medium. 

Now  if  we  take  the  formula  (1.)  above  staled,  it  is  at  once 
manifest  that  if  Ax  be  very  smaU  conpared  wiUi  A»  we  have 
Ibr  all  values  of  A  very  nearly. 


- 1  (».) 


or  there  is  no  dispersioDf  and  the  fonnula  is  reduced  to 

=  i  •  (6.) 

Now,  in  any  medium,  if  Ax  be  noi  very  small  compared 
widi  A,  we  shall  have  difierent  refractive  indices  for  each 
ray^  which  will  difler  less  as  X  becomes  greater;  and  if  we 
suppose  X  to  increase  indefinitely,  (A  x  remaining  finite)  the 
above  expression  (6.)  will  be  the  limit  to  which  the  refractive 
index  constantly  tends,  and  from  which  it  does  not  sensibly 
diffisr  when  X  is  supposed  large ;  that  is,  for  some  ray  beyond 
the  red  end  of  the  spectrum  (and  such  may  exist  though  not 
sensible  to  the  eye)  there  ia  an  abaolttte  Unut  toali  refraction, 
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different  in  different  media ;  this  may  be  called  Ihe  refraction 
consimii.  If  we  had  any  means  of  determining  it  by  expert- 
inenty  it  would  be  a  most  important  step  for  tlie  tbeory.  But 
it  b  evidently  a  datum  quite  indepeudeDt  of  the  dispersion. 
This  quantity  corresponds  to  {h)  m  Mr*  Tovey's  notation, 
and  to  (P)  ra  Mr.  iCetland'sy  who  has  determined  it  for 
FmuDhofer's  media ;  as  I  have  done  for  several  of  Uiose  I 
have  examined.  (Phil. Trans.  1898,  part  i.)  It  is  an  index 
not  greatly  below  that  for  the  red  extremity  of  the  visible 
spectrum.  Whether  it  may  possibly  be  connected  with  the 
refraction  of  heat  may  become  an  interestinff  (juestion. 

To  return  to  the  dispersion  : — according  to  the  exnct  me- 
thod we  have  still  two  more  constants  to  determine,  viz.  in 
Mr.  Kelland's  notation  (Q)  and  (L) ;  in  Mr.  Tovey's  [h')  and 
(A") :  these  like  the  former  must  be  ultimately  derived  from 
observation,  and  they  arc  in  fact  obtained  from  the  assump- 
tion ol  Iwo  moj-e  observed  indices. 

But  pursuing  the  same  idea  as  that  just  adverted  to,  it 
would  seem  reasonable  that  as  one  datum  for  eaeh  medinm  is 
the  rffracHon  constant^  so  one  more  should  supply  a  disper^ 
sion  coiuUmi;  and,  on  looking  at  the  nature  ot  the  fbrmula* 
it  would  seem  that  this  should  depend  on  the  arc  vAdr* 
Now  the  coefficients  Q  and  L  arise  from  the  summatioii  of 
the  various  combinations  of  and  A  ;  and  AJTn; 
and  AjPjjd&c.  And  if  we  recur  to  the  simple  consideration 
of  one  term  of  ttie  summation,  which  furnished  my  first  ap- 
proximate formula,  we  shall  see  that  we  here  avoi(f  this  diffi- 
culty, f^^id  in  fact  have  only  the  tivn  constants  of  refraction  and 
dispersion  lo  derive  from  observation.  And  tliough  it  may 
be  true  in  reterence  to  the  physical  theory  that  for  the  ado{>- 
tion  oi  that  formula  no  legitimate  ground  appears,  yet  for  the 
reasons  already  adduced  it  may  be  worth  while  to  examine 
the  application  oi  it  more  closely. 

If  we  take  the  simple  formula  (3.),  or  what  is  the  same 
thing,  on  developing,  (see  Lond.  and  Edinb.  Journal  of  Sd- 
ence,  J«a«  1886)  and  substituting  the  value  of  X  in  air, 


writing  for  abridgement,  vA«  =  9» 


(7.) 


we  shall  have^  for  any  one  ray» 

'  s/^-^d^  +  gd^  (8.) 
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Then  eliminating  H,  we  bave 

0  =  -  +  te-jj  (10.) 

and 

or  for  abridflonmt 

^          ^«    a*  -  rd>  (18.) 

whanca  \fy  ffohing  the  quadratic  wa  obtain 


in  which 


r 


If  than  we  take  the  two  values    and  fiy  ironi  obsemtioOf 

we  readily  find  d,  and  thence  again  obtain  the  value  of  by 
substitoting  in  either  of  the  expressions  (8.)  (9.).  Then,  in 
the  same  expr^sion  for  every  other  ray  of  the  spectrum^  sub* 
stituting  9,  we  shall  find  H ;  which,  if  the  formula  be  oorrect, 

ought  to  result  the  same  for  every  ray. 

This  process  then,  if  it  be  considered  allowable,  affords 
this  mateiiai  advantage,  thnr  it  requires  only  the  assumption 
of  two  values  as  given  by  observation  for  each  medium,  which 
we  have  just  seen  is  exactly  the  improvement  required  in 
theory.  Now  though  1  c  not  as  yet  tried  the  result  of 
calcuiaLitiii  precisely  in  the  way  above  stated,  yet  it  is  evi- 
dent that  ail  the  calculations  I  made  in  mv  two  first  papers 
in  the  Phil.  Trans.^  including  ail  the  results  of  Fraunhofer 
and  Rudberg^  were  oondvetS  on  an  hypothesis  which  is  in 
principle  identically  the  same:  and  in  sll  those  it  is  univeiv 
sally  allowed  the  coincidences  are  as  dose  as  could  be  de> 
sired :  so  that  it  is  evident  that  this  auppositiatt  cannot  be 
very  &r  from  the  truth  |  calculation  grounded  upon  it  has  not 
yet  been  applied  to  more  highly  dispersive  media.  But  it 
becomes  extremely  important  to  see  whether  it  may  be  so  ap- 
plicable ;  whether  it  may  apply  even  as  -lVcU  as  the  methods 
proposed  on  the  less  restricted  hypothese8»  such  as  I  have  em- 
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ployed  in  tn  laitar  iwlftwiKioiw  |  but  which  oMOBtiiHy  invohw 
the  findt  of  rtqmriog  too  hurgo  Mnunptloiis  from  obsertft* 
tions,  and  theie  tocv  acoording  to  the  twnarinof  Fkof.  Uovd, 

leading  to  conclusions  neoiisistent  with  troth :  tl)i>.  lie  has 
pointed  out  in  a  letter  to  myself ;  the  details  of  his  inv68tiff»- 
don  have  not  jret  been  published  ;  but  there  is  a  short  abt» 
tract  of  them  m  the  Proceedings  of  the  Royal  Irish  Academy, 
No.  1 .  p.  1 0,  and  some  mention  of  the  subject  was,  1  believe, 
made  at  the  British  Association  1838,  in  the  Physical  Section. 
I  have  reason  to  hope  that  the  paper  will  before  long  be 
publishefl,  meanwhile  it  may  not  be  irrelevant  to  oilier  one 
observation  more  on  the  subject. 

Since  such  a  formula  as  the  above  is  unquestionably  very 
nearly  accoidaiiL  wiLli  the  truth,  through,  at  least,  a  consider- 
able range  of  media,  it  certainly  becomes  important  to  ex- 
amine, whether  any  theor^ical  conditions  are  oonoeiiabH 
which  may  wamnt  the  adoption  of  i^  as  4it  least  a  ^ood  aj^ 
proximation ;  and  the  question  obfionsly  reduces  itself  to 
this:  whether  In  takkjg  the  sum  of  an  indefinite  number  of 
terms  which  are  combinations  of  Hy  and  Ax^,  H„  and 
H,^,  and  A  x^^, ,  &c  (the  iom  of  which  is  seen  in  my  papery 
Phil.  Trans.  1838,  partii.),  we  may  not  disoom  some  ground 
for  justi^ing  the  adoption  of  a  single  term  containing  some 
mean  value  of  Ax  combined  w^th  a  constant  coefficient 
such,  that  we  shall  have  accurately  or  nearly^  i 


( 


9  Ax 


L-f  &C. 

How  far  the  dynamical  comJitions  ol  a  system  ol  moleculw 
such  as  that  supposed  by  M.  Cuuthy  and  the  other  eminent 
niaLhematicians  who  have  treated  on  the  subject,  may  be  found 
susceptible  ot  leading  to  any  such  deductions  (in  which  the 
process  would  be  perhaps  somewhat  analogous  to  finding  the 
expression  for  the  centre  of  gravity  of  a  system  of  particiesy) 
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I  would  leave  to  the  meditationf  of  those  more  femOiar  with 

the  analysis  of  dynamiet.  But  I  trust  some  of  those  readers 
of  this  Journal^  who  are  so  able  to  discnss  audi  a  topic  will 
not  think  it  unworthy  of  their  attention* 


XLIII.  Meteorological  Observations  made  during  Voyages  in 
the  Atlantic  and  South  Pacific  Oceans  ;  and  Altitudes  in  the 
Vicinitif  of  Lima  measured  iy  the  Syn^someter,  By  John 
Maclean*. 


Meiereological  Blister  from  the  Qq>ede  Vei  d  Islands  to  CaUao* 
Thermometer  in  the  Cabin^  and  a  fair  exposure* 


%  «.in. 

Koon. 

1 

OlMarvaticot. 

1821. 

Sept.22. 

85 

calm  andcktr. 

eff  Cape  Arit. 

23. 

82 

t^gfitair. 

CapedeVenL 

30. 

83 

Oct.  1. 

83 

T  3' 

N.  lat. 

4  i)J 

WSW.y  rttUlJr* 

long.  17''  SO' 

• 

4. 

82f 

4  4 

8.,  cIbbt. 

5. 

82 

3  34 

southerly. 

6. 

81 

3  4 

>» 

I 

81 

2  46 

«f 

79 

81 

S  S6 

9. 

78 

81 

1  47 

itVay  bfeetiii 

10. 

7S 

71> 

1  37 

S8W. 

long.  14« 

12. 

7« 

«0 

1  0 

s.  by  p.. 

13. 

78 

79 

0  20 

s.  lat. 

14. 

78 

80 

1  25 

8.  by  w.,  HghL 

15. 

77 

79 

2  42 

SE.by  E.,  breezes. 

16. 

77 

79 

4  18 

cloudy. 

37. 

77 

80 

6  32 

» 

la 

76 

79 

8  48 

19. 

76 

79 

10  47 

a.  I^B. 

20. 

76 

79 

12  4;i 

»» 

21. 

76 

79 

14  55 

w 

Bumy  hirda. 

99 

00009 

76 

79 

16  48 

MS. 

23. 

// 

80 

1«  38 

N.  by  E. 

24. 

77 

80 

20  40 

variable,  raioy. 

25. 

74 

1  74 

21  13 

«. 

28. 

74 

1 

an.,  doudy* 

•  Coimnmitcated  by  Mewsr  Sir  W.  J.  Hooker,  LUD.»  FJLB.  Hie 

author  observes,  with  respect  to  his  Meteorological  Obiefvationi :  **  My 
chief  object  in  sending  tlu-'-c  i<  to  show  the  trifling  change  in  the  thermo- 
meter during  winter  and  Hummer  in  the  extreme  southern  latitude^  where 
it  appears  the  cold  is  only  severe  wbeii  the  irind  it  from  the  aaiitliward." 
\kt,^^V.     tAt6aju.80";8pjn.89>.     f  At6«Jiu  TS^, 
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a*m. 

Hbon* 

tnde. 

ObttnraHaai. 

1821. 
Oct.  27. 
28. 
S9. 

to 

Noy.22. 
23. 
S4. 
25. 
26. 

27. 
98. 
29. 
30. 
Dec  1. 

£. 

8. 

4. 

6. 

6. 

7. 
8. 
9. 
10. 

n. 

IS. 

14. 
15. 

16. 

17. 
18. 

19. 

20. 

21. 

22. 
23. 

73 
70 

76 
76 
76 
70 
67 
70 
70 
61 
54 
50 
58 
55 

57 
50 
55 
53 
48 
49 
49 
47 

42 

41 
46 

48 

42 

47 

43 
42 
47 

47 

45 

73 
72 
SO] 

to  I 

88  J 

78 

78 

76 

70 

68 

7« 

72 
62 
56 
61 

58 
55 

57 
52 
52 
51 
49 
49 
49 
40 

44 

42 
48 

50 

41 

47 

43 

43 

48 

49 
47 

23°  29* 

at 

25  29 

26  55 

27  46 

29  20 
31  18 
33  24 

35  32 

30  27 

36  34 

37  82 
39  3 

39  46 
41  46 
43  17 
45  25 

40  53 

48  14 

49  46 
51  41 

62  31 

68  1 

63  2 

53  42 

54  3C 

54  67 

56  25 

57  22 
57  33 

rainy. 

Rio  Jan. 

NE.,  clear. 
N.»  cloudy, 
light  winds. 

SE. 

£S£.,  cloudy. 
MB.,  daw. 
light  clouds, 
cloudy. 
8.,  clear, 
mr.,  cloody. 
sM^  blew  fiwh* 
SE.,  clear. 
v.f  cloudy. 
soutbOTlyi  clear, 
w.byssw.jblow- 

w.  by  8.  clear. 
Nw.  &  w.,  cloudy. 

X.  NW.  &  SW., 

rainy,  clear. 

SW.  galea,  tt  hai- 

stormsy  butge* 
nerally  clear, 
g.  by  w.,  gales, 
with  snow  and 
hail,  cloody. 

vi.,  changeable, 
and  towards 
evening  calm. 

88B.,c«lm,cloudy. 

blowing,  and 
changeable, 
and  hail. 
SE.  to  wsw.,  cleai 
and  cloudy. 
W8W.,  towmr., 

hazy. 
WNW.,  foggy  and 
rain. 
sw.f  do. 
half  wH^kttSUf 
then  dear. 

1 

1 

Many  birds.  ^ 

Many  seab  and(»eiiguia8. 
05   -38)  If 

PTj       2  5  •* 

«s  «  w  a 
Loi«*60»4'  sjZ 

fsl 
I 

Long,  68°. 

fmmense  numbers  of 
docks  from  Staten 
Land. 
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S70  Met.B^.Jkm^tkeC!e^tU  FerdlOandsioC^ 

Ti 


D»te 


Thermometer. 
8  Sjn.  Noon. 


Lad. 
tude. 


1821. 
Dec.  24. 


S6. 


1822. 
Jul.  1* 


9. 
4. 

6. 

7. 
8. 
9. 


45 

42 
42 


27. 

44 

46 

44 

44 

29. 

42 

41 

30. 

42 

31. 

46 

45 

43 

42 


44 

46 
46 
47 
46 
44 
49 
50 
49 


10. 

50 

11. 

49 

12. 

50 

13. 

51 

14. 

51 

15. 

62 

57  43 


NW.  to  W8W., 

blowing  hard 

gales, 

wsw.  to  v^'  ,  f^tiles  Read  n  hook  at 


58  17 

58  45  law.  bjr    doudjj  dftyUg&n 


aiid  clear. 


•MclMr. 


58  23 


59  54 


miduiffht  by 


67  66 

57  48 

58  86 
58  31 

68  60 

58  23 

55  4 
66  5 


54  46 
54  4 
169  62 

1 52  10 

49  59 
47  6 


w.bys.  to  sw.by 
f*>^og&y&  rain. 

WNW.  to  WSW., 

focgythen  clear, 
wsw.  to  sw., 
changeable 
vaatboria  die 
morning. 
Nw.  by  N.  to     ilaL  QQI  3'. 

tiddc  rainy.  | 
w.byN.to  w.  by  s. 
hard  gales  with 
oaiL 


%1 
**  « 

08  4^ 

°  • 

eo  so 

V  e  fc. 

>  3  g 

ca  s  £^ 
*s 

OJ  c 
o  V 

"J 


8W.  to  WNW., 

clear  then  cloudy. 
Long.  75°  31. 

WNW.  to  W., 

doady. 

NW.  by  N.  to  N, 
Long.  77*  30'. 
Kw.,  clear. 
Long.  79*  50'. 
NW.,  hazy. 
Long.  82°  31'. 
sw.,  clear,  thea 
dottdy.  LaD.83^. 
sv.,  thick,  wkh 

rain. 
Nw.fbacy  &  rain. 
Long.  83*-  13'. 
NW.;  clear,  hail, 
and  rain  in  the 

night. 
NX.,  clear&calro. 
8w.,ha2y&calin. 

SW.  to  KW. 

cloudy  and  clear. 

NW.  to  sv., 
ctoady  and  nan. 
SW.,  cloudy. 


Sometime  past  north-east- 
erly currents ;  many  sea 
birds,  lew  pardeUu,  some 
penguioflp  tnd  until  to* 
day  no  aibitnttt. 

Grampuses  partly  white, 
and  porpowM  bttdc  and 
white. 


an 


Many  MoUv  Manlts  and 
other  bir(is,  apparently 
of  passage,  smaller  than 
pigeons:  anich  i^ea- 
weed :  no  pardelas  for 
several  days :  few  sea 
birds ;  orcastooaUy 
albatro*. 

A  flock  of  small 
rentiy  lend  birds. 
A  large  whale. 
Variety  of  birds  and  two 

divers. 

Grampuses;  albatrotei^ 
alw^s  a  few. 
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> 

16. 

4a  19 

1  u 
lo. 

ill 

19. 

Do 

'HI  tt^ 

HA 

PI 

Ot 

OD  *•«> 

Irl 

Zu. 

DO 

1 

1. 

OO 

sr. 

66 

38  30 

a 

G6 

4. 

2U  46 

5. 

68 

ie«  17 

6. 

70 

24  48 

7. 

71 

25  38 

8. 

72 

24  4 

9. 

72 

22  15 

10. 

74 

20  2 

11. 

76 

17  42 

12. 

77 

16  S7 

13. 

71 

13  50 

14. 

75 

IS  16 

w.  by  N.,  cloudy  aod 
cleir.Loiig.89>4S'. 

ji  >> 
LoDg.  82'. 
NW.  to  sw.,  cloudy 

and  clear. 
ST.  Long.  79*  30*. 

LSE.,  cloudy. 
3£.,  cloudy  and  ver] 
deer. 

Loni.76'30' 

wsw.,  cloudy, 
celm  end  cloudy. 
8w.  to  §,f  doud^. 

sw.,  ^ 

S8E.,  cloudy  &  deer. 
S8E.,  cloudy, 
cloudy  and  clear. 
ssE.  to  E.,  cloudy. 
£.  by  HE.,  cloudy  and 
cfear,  some  ram 
early  in  the 


Few  or  no  birds  theie 

four  flays. 

la  apparent  soundings 
for  several  hours: 
Query,Ulloas  sboels? 

Arrived  at  Valp. 


Mniy  whales. 


in*?. 


£.  by        clear  and 

dondv. 
B,  to  S8£.,  clear  and 

cloudy. 
6S£.  to  8.  by  w.f  clear. 

taB.»  doo4f . 


Several  spene  whales. 

Many  and  various  birds, 
Whdesand  inai^  birds. 


Metearokgicttl  S^gisier  round  Cape  Horn  beyond  ihe  Bqualat^ 

Tkermamfter  on  JHtk* 


Thermo- 
meter. 
8  a.m. 

Latitude. 
SouUi. 

tnwiMAWMllMr. 

1 833. 

May  8. 

37  46 

Way  hretses. 

9. 

54 

40  46 

10. 

»» 

calm. 

Caught  many  pin* 

11. 

49 

44  4 

8W.,  light  winds. 

tados. 

12. 

50 

no  obs. 

8E.4  stiff  breeze. 

13. 

46 

n 

ditto. 

14, 

45 

n 

Ni:.,  fiue  breeze. 
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Meteoridogical  B^gitier,  round  Cape  Honu 
Tjmm 


Thermo- 
meter. 


1833. 


Latitude.! 
South. 


May  15. 

45 

no.obs. 

54  14 

TIT 

18. 

43 

Ifi 

56  37 

42 

£1. 

41 

57  28 

22. 

41 

28. 

89 

56  3 

24. 

42 

55  37 

25. 

40 

26. 

40 

53  52 

27. 

37 

51  48 

28. 

37 

49  50 

29. 

85 

30. 

37 

45  15 

81. 

40 

42  35 

June  1. 

48 

40  5 

38  52 

3. 

54 

37  4a 

ou 

'Ml  40 

3. 

59 

33  54 

6. 

60 

7 

28  15 

8. 

70 

27  37 

9. 

76 

25  41 

10. 

73 

25  5 

11. 

76 

24  37 

12. 

23  50 

13. 

75 

14. 

77 

11)  42 

15. 

78 

16  23 

16. 

1 

13  16 

vE.,  fine  breeze. 
Nw.,  fine  breeze  and 
waatber. 

„  cloudy. 
N.,  thick  and  squsilly. 
Kw.,  Stiff  breeze. 

Long.  70*  W. 
TKm^  hanl  gale. 
NW.,  snow  in  the 
morning, 
clear  weather. 
WNW.,  fresh  braeie 
and  clear. 
NW,,  galp  of wiod and 
clear. 

NW.,  sleet  or  fine 

snow. 
NW.,  hard  gales  and 
clear, 
w.,  clear, 
s w.,  dear  then  cloudy. 
8.,  snow  duriqg  tbit 
day. 

s£.,  dear  uid  cold. 
9.  elearand  pleasant.' 

SW.,  ditto. 

NW.,  ditto, 
nearly  calm. 
SB.,  gales. 

SL.,  breeze,  cloiiJy. 
IN.,  gales,  dark  ruiuy 
weather. 
NE.,  gales,  ditto. 
NW.,  night  tremen- 
dous  squall  with 
lightning,  morning 
cloudy^  and  day  fine. 

NW.,  cloudy^  then 

clear, 
w.     dear  and 
diangeable. 

NNW.  to  NNE. 

variable, 
breeze,  the  trade 
wind. 

E. 

E.,  fine  breeze. 

£. 


Pasaed  Diego  R»> 


A  whale. 


n3 


m. 

OB  «4 

Co 

fc»'a 

8 
o 

%i 
to 

r3 

*s 

6 
o 


Birds  left  us. 

A  few  birds  retnmed. 


No  birds  aow  with  us. 


Passed  the  Isiandof 
Trinidad. 
Flying  fish,  falling 
stars. 
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Meteorological  Blister  Jrom  the  Canaries  to  CaUaa,  S7S 


Smb. 

Thermo. 
8  a.m. 

Latitude. 
Soath. 

wind  art  W*1V- 

183a 

June  17. 

80 

10  13 

E  ,  fine  breeze. 

18. 

81 

7  6 

E.  by  s.  „ 

19. 

81 

3  51 

>*  »• 

20. 

82 

1  £ 

t.BaE. 

91 

All  , 

22, 

82 

2  53 

light  wiuU  and 

• 

< 

S3. 

82 

3  42 

t»       n  n 

£4. 

80 

5  17 

»»  » 

25. 

80 

w.  and  Nw. 

26, 

80 

7  66 

ME.  „ 

Noon 

80 

27. 

80 

calm  and  heavy  rain. 

28. 

80 

9  7 

HE.,  fine  breeze. 

29. 

81 

10  9 

NNE.,  clear  weather. 

30. 

81 

\2  10 

MX.,  fresh  breeze, 

July  1. 

cloudy. 

78 

U  22 

ft       »»  »» 

ft. 

70 

16  £4 

M      •*  Long.  37°. 

3. 

78 

18  57 

"      »»  » 

4. 

76 

21  :u 

m:.  by  E.  „ 

5. 

7a 

24  27 

ibNE.,  clear  weather* 

6. 

70 

«7  0 

7. 

79 

28  25 

\[        light  iriiid« 

8. 

79 

en  17 

»»  ji 

9. 

80 

30  14 

>*        M  M 

10. 

80 

30  56 

KMjb,  neerlycaln; 

much  gulf  windi 

snow  tome  days. 

Many  Phytalia  pel«gfaw 


A  shoal  of  porp^ses, 
' '  an  unpleaiaot 


Meteorological  Uegister/rom  the  Canary  Idands  to  Ae  Port 
ofCaSao.  Tkermometer  chiefly  if  not  alwnfi  on  Deck,  \ 


1834. 
April  25. 

2G. 

27. 
28. 
29. 
30. 
May  1. 

2. 

3. 


Thermo. 

meter 

a 


67 

6!) 
70 
70 
72 
72 

71 

73 
73 


Latitude. 


29043' 

28  40 
27  16 
25  5 
22  44 
19  58 
17  24 
15  20 
13  54 


Wind  and  Weather. 


WKW.,  dear, 

fighl  and  clear. 

N., 


•» 
NE. 

w 
** 

n 

»» 


>» 
»» 
»• 

*f 

n 


ft 

n 


partial  doadt. 


i'M.  Mag.  S.  S.  Vol.  14*  No.  89.  April  1889.  T 
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1 


n*  MlUmtltgUaBtgiiltrfi*m«e(kmtHi$foCUb». 

i  ABL£  cvrUmuecL 


1 

1  Date. 

1834. 

19  49 

May  4. 

73 

6. 

- 

9  53 

6. 

79 

7  1 

91 

9  33 

g 

7B 

4  46 

99 

4  9 

83 

11 

•  *• 

84 

9  99 

IS. 

89 

19. 

93 

1  41 

IT. 

Ml 

99 

19 

1. 

fl. 

■  99 

1  30 

83 

3  31 

23. 

81 

6  15 

£4. 

89 

7  36 

91 

9  99 

£6. 

81 

19  17 

27. 

80 

14  41 

£8. 

79 

17  6 

78 

18  47 

90. 

78 

SO  SO 

31. 

76 

Jmh*  1. 

76 

22  14 

'  s. 

76 

22  58 

V9 

93 

S3  SO 

4. 

71 

24  28 

5. 

73 

25  38 

6. 

73 

7. 

73 

S7  5S 

4  a 

79 

99  97 

'  ». 

09 

32  37 

10. 

«9 

99  19 

11. 

58 

iS. 

60 

35  5 

]3. 

61 

36  47 

14. 

90 

39  99  1 

1  ; 

cteftr  at  sunrise;  t1 
71  J**,  noon  7r. 
N£^  but  light :  theniKMiieter  sunrise  73°»  in 
Minttnooa  l99»»liiiluMit77%wM«*7?'. 


n 


afternoon  variftWe  nnd  rain  :  thcrmo. 
in  the  rain  75%  surtace  of  the  sea  bs^\ 
variable  irithnhu 
Nw.,  squally  ttki  hiW 

dead  cnlm. 

•R.,  light.  Long.  S3*  35'. 
odm,  or  light  variable  win 
Tkra.  at  noon  96^ 

■K.y  fine  breexe  and  dear.  Loi^  96*  49^ 


J* 

n 


»• 


97** 

morninc: squally,  rain.  Long.  27*35'. 
frekh  breeze  and  clear:  therm,  in 
•  fbade  at  noon  85°,  do.  sun  199*» 
morning  cloudy  with  light  showcrf| 

shade  nt  noon  83  ,  sun  104*. 
fine  breeze  aod  clear ;  extremely  hot 
toae  tMM  pest,  today  sookcwfaat 
cooler, 
fine  trade  wind, 
trade  still, 
light,  cloudy,  thaocdiB. 
Hglri*  and  varied  from  nw.to  fw.  wkb  iiIb. 
SR.,  cloudy  and 
light  winds. 


5  » 


M      M        squally  iMt  night  and  this 
morning,  tnen  clear  :  therm,  air  7a*m. 
79",   do.  water  78"  i  afterwards  de- 
scended to  67*>  flmn  •raporadoB  of 
course, 
cloudy. 
„     light  wind,  then  calm. 
NX.  to  wvw.  and  lighL 

MMf  flMbneii. 
Mii«..lhi»w.,  fresh  breetei 

sunset  67*» 
w.,  blowing  a  gale. 
wew.»  dfitto. 

s.,  li^t^tlienMiiMlflrlDMiM*. 

NW.,  Tight. 

W8W.,  fine  breese  and  clear, 
WNW.,  finebraese*  heavy  daw  fa  die  wS^ 
 thotj|h  cloadf* 
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Tajle  contwietL 


1884. 
18. 

16. 
17. 
l& 

19. 

SO. 


SI. 

ss. 

S3. 
S4. 

t&. 
ML 


97. 
S8. 
SO. 


87 

53 
54 
60 

45 
44 


48 
47 

44 

47 

44 
44 


44 
4S 


30. 

40 

1. 

38 

SL 

37 

8. 

88 

4. 

40 

& 

41 

8. 

48 

46 

80 

51 

10. 

48 

11. 

50 

IS. 

53 

13. 

50 

14. 

51 

15. 

55 

18. 

54 

17. 

88 

Latltad*. 


89  34 

4(f  no 

40  10 
40  0 

40  36 

41  13 


43  ao 

46  6 

48  48 
50  55 

53  15 
84  18 


56 


2 
S 


Hi 


58  4 
56  38 

55  14 


5S  S8 
48  45 
47  88 

45  46 
45  47 
45  S 

44  90 
43  2 

45  S4 
41  g 
38  S8 
36  28 
34  1] 
88  18 


wind  iiid  Weattitr. 


SE.,  light  and  driztliag  thick  wMtber. 
„    blowing  fresh  and  dnrk,  then  iv, 
8w^     „     bard.    I  onr.  52«  so'. 

wind  more  moderate,   small  rain; 
thermometer  in  nin  48". 
„    blowinL:  hard  :  thermometer  noon  48*. 
nearly  calm,  and  thick  affernoon,  clear  • 
thermometer  in  mn  at  noon  60",  shade 
53»,  water  4»»,  after  erapontion  45r. 
fine  breeie  ;  total  eclipse  of  moon  (nm 
J  until  7  fl.m..  very  ch  ar  atmosphere. 
Hw.,  blowing  fresb ;  thick  morning,  cleared 

toward<i  noon. 
s\w.,  a  gale,  thick  weather. 
NV.,  more  moderate,  thick  i 

at  aunset  45**. 
wsw.to  K.  by  B.,  light  rain,  afterwards  clear, 
^ght  wind  ;  descried  Staten  Land;  thomio* 
meter  in  sun  at  noon  55',  shu  Ic  at  noon 
45%  atsuMot  43%  8 p.m.  wind  of  the 
iBOV  eoterad  land  4tf*,  in  water  44" ; 
many  luminous  Infbtorin  caught  lief%  m 
well  as  in  other  p-irts  nenr  the  Iwe. 
Nw.,  light  j  thermometer  noon  48*, 
NE.,     „   hazy  weather. 
^'^•t    i»  ^  ,f         and        nun :  nndn 

the  island  of  Dif  qn  Ram  ire  2;. 
xw.,  blowing  hard,  thick  weatherj  thermo- 
meter at  noon  41". 
w.  in  night,  roonring  tw.  detr. 
S8W.,  fine  hrccze,  nnd  clear;  tbermooMtar 
at  noon  in  sun  38^,  in  water  45", 
cnlm,  then  a  breeze  from  ss£.  witk  hail, 
sicel,  nid  mowi  fbonDomeMr  at 

noon  in  snn  40*. 
8SE.,  fresh  breeze,  hail  and  snow. 
8w.,  fresh  breeze;  therm.  «badeat  noon  42*. 
nw»f    „    „  tod  thick  j  therm,  ihade  at 
noon  48*. 

modente     «      .      „  47». 

••  M   evenine  nk. 

M.  by  w.,  to  ft.  bv  B*  and  sqtiauy  at  noon, 
w..  blew  hard  j  thmonMCtr  at  nooa  48*. 

night  fell  rnlm,  then  w.  I^y  i.  wiod<; 
Mw.,  thick  weather. 
„     witUe,  squally, 
sw.  and  w.,  prettj  dtar  wMthtr. 

NW..  fresh  and  thick, 
tw.  morning,  then  calm  clear  weather. 
n  clenr  weather ;  thermometer 

at  noon  GG-'  in  the  sun. 
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Table  continued. 


Thermo- 
meter 
8  a.m. 

1834. 

July  18. 

58 

19. 

58 

20. 

61 

21. 

61 

22. 

61 

23. 

61 

24. 

61 

£6. 

31  40 
S9  30 

27  17 

25  1/ 
22  45 
19  26 

le  19 


8W.,  light  and  dear,  heavy  dew  in  night. 
f,   heavy  dew  and  thick  fog  in  morniiig. 
^   light  wind. 
brpe?p.  morning  cloudy*  noon  cicamL 
i're^ti  aud  cloudy. 
8£.,  fredi  ud  doudy ;  tham.  Miniite  59*. 
Its.,  fresh  and  cloudy, 
got  aearCaUao. 


Heights  qfFLaui  in  the  Ncighboiir/iood  of  Lima,  observed  hif 

the  S^mpiesometer. 


1837. 
Dec.  22. 


23. 
»• 

w 

»< 

96. 
** 
»» 
»» 


Hour  of  ]Tetnp«r- 
CNmotts.  •ttutt. 


2  p.m 
5  a.ni. 
10 
5 

0 


Lima  to  «ay...... 

Cnvalluo  jlO  a.m. 

Hill  nt  Rio  S  ro  ... 
Santa  Rora  dt'  i^inivco 
Jaso  

Obragillo  •«.... 

San  Btienuvcntura  . . 
( Voss  a[>ove  S  Jose...  noon. 

llitaniautaug<i  i  b  a.n). 

Purocbucu    5  „ 

Cruz  Verde   9  „ 

Macao  I  noi  n. 

Pumchunca  i  4  |i.m  ' 

LioM   


81® 
78 
59 
70 

47 

50 

(>0 

4U 

511 

60 

83 

75 


in       HvKiHT'-frr,  l.-.i/uc* 


500 

i.ion 

4.704 
3,700 
5,143 
8,944 

8,«30 

4.655 
2248 
853 
500 


20  204^ 
22 

9 

13 

17  192 
16  195 

28 

21  209 
14  210 


6 

3 
o 
4 
5 


6 

9 
14 

18 

23 


2A25i 
2*28 

2im 


2i 

3 

4 


5i 
9h 


4  |13i 

5  jl8J 


N.B.  The  hygrometer  denotes  the  degree  of  cold  necessary  to  produce 

the  dew*point. 


XLIV,  ne  Bakerian  Lecture, — On  the  Theory  of  the  Astro^ 
ncmical  Reactions,  By  James  Ivort»  iLH^f  M,Af 
F.B^.  L.^E^  Instit,  Heg.  Sc,  Paris,  Corresp,  et  S^,  Sc. 
QoUvu  Corresp.* 

'T^HE  apparent  displacement  of  the  stars  caused  by  the  in- 
^  flection  of  light  in  its  pasiiage  through  the  atmoepbere^ 
is  treatad  by  tbe  astfonoiiier  liite  most  other  irregalarities 
'which  he  has  occasion  to  consider.   A  set  of  mto  quantities 

*  From  the  Philosophical  Tnuisactions  for  J  838,  Part  ii. 
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m  first  provided;-  and  Ui«  occasional  deviations  of  the  true 

irfaoes  mm  the  mean  are  ascertained  and  corrected  according 
to  the  state  of  the  air,  as  indicated  by  the  meteorological  in- 
stmroents.  The  subject  of  the  astronomical  refractions  is 
thus  resolved  into  two  parts  very  distinct  from  one  another; 
the  first  embracin*^  the  mean  refractions,  which  are  an  un- 
changeable set  of  numbers,  at  least  at  every  particular  obser- 
vatory: the  second  relatiiii^  t*i  ilie  temporary  variations  occa- 
sioned bv  the  Hiictuations  whicli  at  e  mct^sanii v  talcing  place 
in  the  cuadiiion  ol  the  atmosphere,  it  is  die  lirst  of  these 
two  questiouii  chieHy,  or  that  regarding  the  mean  refructions, 
of  wbicb  it  b  proposed  to  treat  in  this  paper. 

•In  order  to  form  a  just  notion  of  the  mean  refiractions^  we 
may  suppose  that  aome  particalar  star  is  selected,  and  assido* 
onsly  observed  &r  a  course  of  time  so  considerable  as  to 
comprehend  every  possible  change  in  the  condition  of  the 
almoaphere;  aU  these  observed  plmt  being  severally  reduced 
to  some  assumed  state  of  the  thermometer  and  barometer,  and 
being  combined  so  as  to  eliminate  occasional  irregularities, 
>vill  delermiiie  the  mean  refraction  of  the  star.  In  this  pro- 
cedure it  is  siH  nosed,  what  experience  confirms,  that  the  re- 
sult will  uhiiiKileiy  be  the  same  tor  the  same  altitude  nbu\  e 
the  horizon,  })rovided  the  observations  are  numerous  enough, 
and  extend  over  a  sufficient  lentrih  of  time.  We  may  in- 
sLaiice  Liic  Uai  a  Lyrie  observed  by  Dr.  Brinkley  j  iua  ubsei- 
vations  are  forty-four  in  number,  extending  over  five  years ; 
and  the  greatest  deviation  of  single  ofaeervations  from  the 
mean  quantity  may  be  stated  at  +  20"*  The  supplementary 
tabley  extending  from  W  to  89^^  of  zenith  dbtance^  poblislK 
ed  in  Bessel's  Tabula  BigiomonianiBy  is  one  of 'mean  refroo- 
ti'Mis  calculated  from  many  observations  at  every  altitode* 
The  table»  in  the  same  worl^  extending  to  85*  of  dbtance 
from  the  amnitb,  which  the  supplementary  one  is  intended 
to  complete,  may  likewise  be  considered  as  having  the  author- 
ity of  actual  observation  ;  for  although  a  theoretical  ibrmula 
was  used  in  the  calculation-^,  vet  the  results  have  been  care- 
fully corrected  by  a  com|)ansoii  both  w  ith  the  observations  of 
Bradiey  iuid  with  those  made  with  very  perfect  instruments 
in  the  observatory  over  which  Bessel  piesides.  These  two 
make  together  a  table  of  mean  refractions  of  the  highest  au- 
thority; and  being  free  firom  hypothetical  admimions,  to 
speak  with  precision^  they  form  the  only  table  of  the  hind 
of  which  astronomy  in  iu  aenud  state  can  boast 

The^  mean  reftnmma,  being  a  fixed  set  of  numbers  at  any 
proposed- observatory,  are  indepmdent  of  temporary  changca 
in*the'Stafte  of  the  air.   If  the  general  oonstitutiou  of  the 
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mmfhm  wm  to  w«U  knom  as  id  muMt  at  to  Mow  tkm 
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hoe,  it  might  be  potabla  to  piieli  vpoa  an  atmosphere  interw 
■wdialabfllimiitiieeKtMiiwcues,  in  which  the  irrqpihTkka 
wodd  OQinpensate  ooe  another.  Fron  such  an  aliunilum 
tlie  mean  refractiona  osed  io  aitroooroy  might  be  correctly 
computed.  But  in  reality  we  have  no  exact  knowledf^e  of  the 
variations  to  which  the  air  is  subject  in  ascending  above  tba 
surface  of  the  earth.  The  diffusion  of  heat  and  aqueous  va« 
pour,  the  laws  which  regulate  the  density  and  pressure,  are 
but  slightly  and  hypothetical ly  known.  Many  hiborious  re* 
searches  in  the  lower  part  of  the  atmosphere,  to  which  access 
can  be  had  with  instruments,  have  not  been  attended  with 
complete  success ;  and  they  have  thrown  do  lu^ht  upon  what 
iikea  place  in  the  timiar  paitf.  The  limhof  tMalnioiplMTC^ 
6t  the  height  u  whSm  tJtm  air  oeaiaa  to  have  powaff  to  rcfinaer 
ltght»  is  aneertain»  and  tt»  no  donbt^  aa  well  as  tlie  figure  of 
the  limiting  surface,  subject  to  oontintml  flaetnatkNiA  Ra* 
iacdng  on  what  it  said,  it  most  ba  evidcol  that  tba  mean  re- 
fraction of  a  8Car»  wbidi  is  a  fixed  qoantily,  cannot  posiiblf 
be  deduced  from  an  atmosphem  daify  and  hoorlj  wyhug  in 
its  essential  properties. 

A  table  of  refractions,  such  as  is  used  in  astronomy,  con- 
tains only  mean  effects  of  the  atmosphere,  that  take  place  at  "i 
a  given  point  oi  tlie  earth's  surface;  and  they  should  properly 
be  compared  with  other  mean  effects  at  the  same  place.  Of 
these  mean  effects  a  principal  one  is  the  height  that  must 
be  ascended  m  the  air  for  deprest  iiig  the  thermometer  one 
degree,  from  which  another  mean  eiSTect  is  easily  deduced, 
namely,  tba  rate  at  wbiob  tba  dansitr  of  tba  air  daetiases  as 
tba  heiffht  ineraases*  Tba  vahieB  of  tbaaa  qnantitiaa^  as  oc»  I 
eaaionally  deterroinad  al  any  nartieular  plaoe^'  will  vanr  ao- 
cording  to  the  actual  state  of  tne  air;  but  a  multitude  of  par* 
ticnlar  detamibations  embracing  cMy  vicissitude  of  the  at- 
mosphere, will  at  length  lead  to  mean  quantities  wbieb  m 
constant,  and  such  us  would  be  observed  in  tho  same  at- 
mosphere that  produces  the  mean  refracuon;;. 

It  IS  found  that  the  refractive  power  of  air  depends  on  the 
density  to  which  it  is  proportional;  and  hence  the  rate  at 
which  the  density  varies  at  the  earth's  surface,  must  have  a 
great  influence  on  the  quantity  of  the  astronomical  refractions. 
It  furnishes  a  key  to  the  scale  of  the  real  densities  in  the  at- 
mosphere. When  a  thermometer  is  elevated  in  the  air,  it  is 
found  that  the  mareuiy  continues  to  be  depressed  equally  to 
gNalbeigbtss  in  like  wanner  the  deaewants of  dmmkf  will 
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vary*  dovly  fron  being  proporttoMl  to  the  iptets  pa«ii4 
l^ioanfa  I  so  that  a  great  ihmof  that  part  of  Cba  astrononieal 
Mfractioii  wKkh  depends  «pon  the  conititotion  of  the  atmp* 
•phm  Met  be  eicribecl  to  the  initial  rate  at  which  the  den* 
mt^  decrea«cs^  This  ra^  k  not  hypothetical ;  k  is  a  real 
quantity  independent  of  every  other;  its  mean  Tolue,  which 
alone  we  consider,  is  as  determinate  and  much  the  result 
of  experiment  as  is  the  retractive  power  of  the  air:  and  in  » 
solution  of the  problem  which  is  noi  warped  by  arbitrary  sup* 
positions,  and  which  deduces  the  ofiect  only  from  causes  really 
existing;  in  nature,  the  former  quantity  will  produce  a  part  of 
the  reiraction  as  certain  and  unalterable,  although  perhaps 
not  so  considerable,  as  the  latter. 

3ut  although  the  initial  tate  of  the  decrease  of  density  is 
an  essential  element  of  the  astronomical  refractions^  it  may 
nol  aJcne  be  snflldelit  Ibr  a  complete  solution  of  the  proUem. 
la  ascending  to  great  lieiffhts  above  the  earth's  aorttce,  th^ 
decieinenuoif  density  wtu  at  length  cease  to  be  proportional 
to.  the  spaoca  pwed  through,  or  to  the  variations  of  temperM 
ture.  The  refraction  of  light  by  the  simosphere  is  a  com- 
plicated tffe^  depending  upon  different  considerations :  but 
the  influence  of  these  considerations  on  the  mean  refractions 
must  be  uniform  and  free  from  fluctuation,  and  can  arise  only 
from  quantities  which  are  constant  in  their  mean  values  at 
any  proposed  observatory.  In  speaking  of  mean  quantities 
we  exclude  whatever  is  hypothetical,  and  confine  our  aUen« 
tton  to  such  only  as  have  a  real  existence  in  nature^  although 
it  may  not  in  all  cases  be  poiasible  to  obtain  exact  measure- 
ments by  direct  observation*  As  the  refractions  themselves 
are  capable  of  b^ng  determined  experimentally,  they  may  be 
made  the  means  of  Mcertaming  what  is  left  unknown  in  the 
formula  for  oomputing  them;  and  they  may  thus  contribnte 
indirectly  to  advance  onr  knowledge  of  the  constitntion  of  the 
atmosphere. 

Id  proceeding  to  treat  of  this  problem  according  to  the  no- 
tions that  have  been  briefly  explained,  it  remains  to  add,  that 
the  mean  effects  of  tlie  atmosphere  at  the  same  observatory 
(of  which  mean  effects  a  table  of  refractions  is  one)  are  alone 
considered,  without  at  ail  entering  on  the  question  whether 
such  effects  are  dififerent  or  not,  at  different  points  of  the 
earth's  surface.  It  is  very  wt  ll  known  that  the  refractions,  to 
a  considerable  distance  IVom  the  zenith,  depend  only  on  the 
refractive  power  of  the  air  and  the  spherical  figure  of  the  at- 
mosphere; so  &r  there  is  no  reason  to  doubt  that  they  are 
the  same  over  i|  ^reat  part  of  the  aorfaoe  of  the  globes  ac- 
cording to  the  opimon  generally  held  fa^  eslroncinefa ;  bntt 
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M  greater  xsnith  diataiioes»  when  the  manner  in  which  the 
atmosphere  ii  conatituted  oomes  Into  play,  it  is  not  so  dear 
that  th<7  may  not  be  subject  to  vary  in  diflbrant  climates,  and 
at  difierent  localities  of  the  same  climate  If  a  table  of  refnio** 
tions  at  a  given  observatory  contain  a  set  of  fixed  nnmbersy 
these  must  be  deducible  from  qtiantities  not  liable  to  change^ 
that  is,  from  certain  mean  effects  prodaced  by  the  atmosphere 
at  the  observatory.  To  trace  the  relations  that  necessarily 
subsist  between  the  mean  eifccis  that  take  place  nt  a  given 
point  on  the  surface  of  the  enrth,  is  the  proper  business  of 
geometry;  if  this  can  be  successtuliy  acconiplishetl,  the  asiio- 
nomical  refractions  will  be  made  to  depend  upon  a  small  num- 
ber of  quantities  really  existing  in  nature,  and  which  can  be 
determined,  either  diiccLly  or  indirectly,  by  actual  uuaeiva> 
tion. 

'  1*  The  foundation  of  the  theofr  of  the  astronomical  re- 
fractions was  laid  by  Dominique  OissinL  The  earth  being 
supposed  a  perfect  sphere,  he  conceived  that  it  was  environed 
by  a  spherical  stratum  of  air  uniform  in  its  density  ftam  the 
bottom  to  the  top.  By  these  assumptions  the  computation  of 
die  refractions  is  reduced  to  a  problem  of  the  elementary 
ceometry  requiring  only  that  there  be  known  the  height  of 
the  homoireneous  atmosphere,  and  the  refractive  power  of  air. 
Let  the  light  of  a  star  8  fall  upon  the  atmosphere  at  R,  from 
which  point  it  is  refracted  to  the  eye  oi  an  observer  at  O  on 


the  earth's  surfiu^  DOE:  the  centre  of  the  earth  being  at 
C#  draw  the  radii  COK»  C  DB  H:  theangleKOB  s 
is  the  apparent  senith  distance  of  the  star;  and  p  B  C  »  ^ 
is  the  angle  in  which  the  li^ht  of  the  star  is  rrfracted  on  enter- 
ing the  atmosphere:  now  from  the  triangle  O  B  C  we  deduce 

smOBC-sUiKOBx^g; 
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or,  which  i«  the  same  thing,  putting  i  =  * 

sin  $ 

Again,  6  being  the  angle  in  which  the  light  of  the  star  is  re- 
fracted,  if  we  put  89  lor  the  refraction,  the  angle  of  incidence 
S  B  H,  which  in  the  present  case  is  always  greater  than  the 

sin     +  8d) 

ansie  oi  retraction,  will  be  =  ^  +  Sfi;  and  — — -^will 
* ,  sni  4> 

be  a.  constant  ratio  represented  by  ^^  -=-^;  so  that 

»ni(^  +  5fl)  a  ~ — =  ■  .  -TT — T^r^— . 
^         '      V'l-Sa      (l+l)  V^l-iJa 

Thus  we  have  the  two  folIowin<^  equations,  whicli  ruinish  a 
very  easy  rule  for  computing  the  mean  reiVactions  according 
to  Ca&bini's  method,  viz. 

.   ^      siti .  • 

As  f  and  a  are  both  very  small  numbers,  if  we  put 


t  —  «  —  I*  +  « I  — 


3«' 


ft 


the  two  last  equations  will  become 

sin  ^  =  sin  d  —  m  sin  9, 

sm     +  i0}3s  8in0-*i»8tntf: 

and  by  employing  the  usual  formula  for  deducing  the  wia- 
tion  of  the  arc  from  the  Tariation  of  the  sine,  we  get 


<j)  =  6  —  w  tan  fl  +  — -  tau^  d, 


<f  +  n=  d  —  iitand+  —  tailed: 
consequently 

$0=x  (m— »)tand  —  — ^ — . tan^  $ ; 

z 

that  is, 

lis  (  «  —  I j|  +  )  tand  —  ('*~*"^)  tan^ fl; 
or,  which  is  the  same  thing, 

J«  =  «  Uu  «  (l  +  «- =  a  ( I  +  «)  tan  «  ( I  - 
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i^greeng  exactly  with  Laplace's  fomolm  employed  in  com* 
puting  the  first  part  of  the  table  of  mem  veliMioiit  piibiiiliid 

oy  the  French  Board  of  Longitude. 

%  Tbe  pttblication  of  Newton*s  Principia  enabled  geome- 
ters to  take  n  more  ertlnrj^ed  view  of  the  nstronomtcnl  refrao- 
tioris,  and  one  apy^oaching  nearer  to  nature.    According  to 
Cassini,  tlie  atmosphere  is  a  spherical  stratum  of  air,  unilorni 
in  its  density  throughout,  diflTused  round  the  earth  to  the 
height  of  nbout  five  mil^s ;  in  reality  the  density  decreases 
gradually  in  ascending,  and  is  hardly  so  much  attenuated 
as  to  be  ineifective  to  refract  the  light  at  the  great  elevation 
of  fifty  milea.   The  path  deacribea  by  the  light  of  a  star  in 
its  pawy  tfafoiu^  the  atmosphere  it  theiefore  not  m  ftnight 
lifM^  as  It  voukl  oe  in  tlie  hypotlieMii  ef  Gasasni,  but  a  curve 
mere  and  more  inflected  towarda  the  certh'f  oantre  by  the 
successive  action  of  air  of  increasing  density.   Now  in  the 
Prinei|Ma  there  is  found  whatever  is  necessary  for  determining 
the  nature  of  this  cnrve^  and  consequently  for  solving  the  pro- 
blem of  the  astronomical  refractions^  which  consists  in  ascer- 
taining the  difference  between  the  direction  of  the  light  when 
it  enters  the  atmosphere,  and  its  ultimate  direction  when  it 
arrives  at  the  eartli'>  surface.    In  the  last  section  of  the  first 
book  of  his  immortal  work,  Newton  teaches  in  what  mamier 
the  molecules  of  bodies  act  upon  liie  rays  of  light  and  retract 
them;  and  as  the  atmosphere  must  be  unilorni  in  its  condi- 
tion at  all  equal  altitudes,  its  action  upon  light  can  only  be  a 
force  directed  to  the  centre  of  the  earth ;  so  that  the  trajec- 
tory in  which  the  light  moves»  being  described  fay  a  centripetal 
Ibrcc^  the  determination  of  its  fisure  wiil  fidl  under  the  pro* 
positions  contained  in  the  seoondsection  of  tbe  seme booL 

Conceive  that  light  Hills  upon  an  atmosphere  A  GKy  con- 
stituted es  Cassini  sopposedt  spherical  in  its  form,  concoitrtc 
y  to  the  earth,  of  the  same 


will,  continue  to  suffer  a  varied  m 


density  ^  throughout;  and 

suppose  tlint  the  attractive 
force  of  the  molecules  of  air 
situated  in  the  snrfnce  A  G  K 
extends  to  m  n  on  one  side, 
nnd  to  m'  n'  on  the  other* 
Every  molecule  of  light  when 


« 
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tbeothertilrftctiii'ii^;  biHwlMnUfaM  fmed  lliit  linllbil 
viU  BO  longer  be  Mled  «pOB  «AetMy  oj  i1m  aamMiikliiig 
•ir,  whtdi  will  ftttrtct  it  equally  m  all  oppotile  direotioDt»  As 
the  Attraction  of  air  extends  only  to  insensible  diitiiiiecs»  in 

estimating  its  action  ii|Hm  e  molecule  of  iiglit  we  may  consi- 
der the  limitieg  rarfaces  m  n  and  m'  n'  as  parallel  planea,  tbe 
forces  being  per|>en(licular  to  m  n,  and  of  the  same  intensity 
at  all  equrt!  distnnces  fmin  it.  The  law  of  the  forces  in  action 
between  ;//  n  and  m'  n'  is  incleterniiiied  ;  it  miiy  be  unilurm,  or 
varied  in  any  manner.  These  thinj^s  being  premised,  it  Ibl- 
lows  from  a  fundamental  proposition  of  the  philosophy  of 
Newton,  the  demonstration  of  which  it  would  be  useless  to 
repeat  liere,  that  the  total  action  of  all  the  forces  between  m  n 
and  m'  n!  is  to  add  to  the  square  of  the  velocity  of  the  light 
incident  at  m  %  an  increment  which  ii  alwajri  the  mum^  wluit- 
ever  be  the  diiecdon  in  which  the  l^ht  amvet  at  mn.  If  we 
now  put  o  for  tlie  vdocity  with  which  the  light  entera  m 
and  for  the  velocity  with  which  it  kavea  mfUff  what  is  said 
will  be  expTMied  by  tbb  eqoation^ 

^  (e)  denoting  the  sum  of  all  the  forces  between  si  n  and  wf  ff^ 
each  multiplied  by  the  space  through  which  it  acts,  a  sum 
whiehy  in  different  atmospDere%  will  vary  only  when  |p  varies. 

It  will  be  convenient  to  have  a  name  for  the  function  0  {f)^ 
and  the  most  appropriate  term  seems  to  bs^  the  refractive 
power  of  the  air.  In  using  this  term,  or  In  expressing  by 
^  (f)  the  acUon  of  air  upon  light,  it  is  always  supposed  that 
tbe  light  passes  out  of  a  vacuum  into  air  of  the  density  ^. 

A  property  resnhin^  from  what  is  said  may  he  mentioned. 
Havint;  drawn  a  ladius  Irom  the  centre  of  the  earth  to  the 
point  at  which  the  Hglit  falls  upon  the  atmosphere,  let  tor  tie- 
note  the  antrle  made  bv  the  direction  of  the  velocity  u  with 
the  radius,  and  «r'  the  angle  made  by  the  direction  of  the 
velocity  u  with  it  j  then  u  sin  cr  and  i/  sin  will  be  the 
partial  velocities  of  the  light  parallel  to  the  surface  of  the 
atmosphere.  Now  these  are  equal  \  for  all  the  forces  which 
change  o  into  are  perpendicular  to  the  surfoce  of  the  at- 
moepheret  and  therefore  they  have  no  eflect  to  alter  the  ve* 
locity  of  the  light  parallel  to  that  surbce.  Thus 

e  sin  er  ai  sin 

and 

sinw 

sinw^-      V  ' 

that  ia,  in  wordi^  the  ratio  of  tfie  line  of  incidence  to  the 
sine  of  refraction  is  equal-to  the  ratio  of  the  velod^  of  tbe 
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light  after  refraction  to  the  velocity  of  the  incident  lleht; 
wfakh  ratia^  being  independent  of  the  directioii  of  tbe  hidaeiit 
li^htt  is  constant  for  all  light  that  (UIb  upon  tbe  oimoapbere 
with  tbe  same  Telocity. 

What  has  been  said  of  an  atmoiphere  supposed  homogene- 
ous is  next  to  be  applied  to  tbe  real  atmosphere  of  the  earth, 
the  den  sit  V  n  f  which  decreases  continually  in  asoeiidin||^.  The 
spheie  M  O  N  of  which  C  is  the  centre^  represenang  the 


earth,  let  S  A  B  O  be  the  trajrctorv  il(  ^rribccl  by  light  ema- 
nating fVoiii  die  star  S,  in  its  tluougii  the  atmosphere 
to  the  eai  tli's  surface  at  O ;  Lhiuugii  any  two  points  of  lliis 
curve,  A  and  B,  draw  spherical  surfaces  concentric  to  the 
earthy  the  distances  A  C  and  D  C  firom  tbe  common  centre 
.  being  r  4*  <2r  and  r.  R^resenting  by  p  the  densiljr  of  the 
air  above  the  spherical  surface  at  A,  let  f  +  ilp  stand  for  tbe 
density,  supposed  uniform,  of  the  stratum  between  the  two 
surfaces  at  A  and  B :  and  it  is  to  be  observed  that)  though 
AD  =  dr'iR  an  infinitesimal,  it  is  nevertheless  to  be  accounted 
infinitely  great  when  compared  to  the  insensible  distance  at 
which  the  molecular  action  of  the  air  at  A  ceases  to  act: 
from  which  it  follows  that  the  ref  ractive  power  of  the  stratum 
upon  light  which  enters  at  A,  is  exactly  equal  tn  the  n  fract- 
ive  power  of  a  homogeneous  atmosphere,  sup] tuning  the  den- 
sity fi  -r  d p  to  extend  unvaried  to  the  earth  s  surface.  Now 
if  V  denote  the  velocity  with  which  the  bi^ht  moves  in  the 
tiajcctuiy  uL  A,  die  retractive  power  of  the  air  above  ihe  stra- 
tum will  diminish  by  the  quantity  2  ^  (f) ;  for  it  is  obvious 
that  tbe  refractive  power  of  the  air  above  the  spherical  sur- 
Ace  at  A,  is  equal  and  opposite  to  tbe  refractive  jp&mr  of  a 
homogeneous  atmosphere  within  tbe  same  suriaee  and  of  the 


» 
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deomyfi  on  the  other  hand^  the  refraetm  power  of  the  stra- 
tmn  will  aogmeDt  by  the  auantity  S  ^  +  d  o) :  where- 
fore, upon  t&e  whole»  the  real  iDcremeot  of  will  be  2  ^  (f 
•f  cfp)  -~  S  ^  (p)  ;  10  that  we  shall  have 

rf.  +  (f)  =         W ; 

and,  by  integratmg, 

u«  =  j^  +  «4>(p). 

It  b  obvioas  that  fi*  is  the  square  of  the  velocity  of  the 
light  before  it  arrives  at  the  atmospherei  that  is,  when  it 
moves  in  a  vacuum.  We  may  consider  it*  as  the  unit  m  parts 
of  which  the  squares  of  the  velocity  of  the  light  at  the  several 
points  of  the  trajectory  are  estimated;  which  reqnirea  that 
the  formula  be  thus  written^ 

Resuming  the  equation 
we  have 

d  ,<t  (o)  . 

froni  which  we  learU)  that  the  same  addition  which  u*  receives 
by  the  refractive  power  of  the  air  at  A,  it  will  acquire  by  the 

accumulated  action  of  the  force  ^-^-j^  at  all  the  points  of 

the  line  d    or,  which  is  the  same  thing,  by  the  action  of  the 

c      d ,  A  (p) 

dr  towards  the  earth's  centre  at  all 

the  pobts  of  the  curve  A  B.   Thus  the  path  of  the  light  of  a 


star  in  ita  passage  tbroniih  the  atmosphere  it  a  trajectory  de^ 
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scribed  by  the  action  of  the  centripetal  (orce—^-^-^—^  tending 

to  the  eaitre  of  Ae  eerthf  Ihe  sign  ^  being  niec^nr^, 
cense  the  analytical  expressioin  is  essentially  negative. 

Draw  A  H  a  tangent  of  the  carve  at  A,  Bat  perpendicular 
to  A  H,  and  produce  C  B  to  meet  A  H  in  />:  put  n  for  ihe 
angle  AGO  which  the  radius  vector  A  0  makes  with  C  O 
the  vertical  of  the  observer;  ^2  for  A  B  the  element  of  the 
curve:  dr  for  the  time  of  movinpj  through  A  B;  and  R  for 
the  radius  of  ciurvatare  at  A*   Now  B    is  the  space  through 

whieh  the  centr^ietel  ibree  ^  would  eaose  a  mole- 

cule of  light  to  move  from  a  state  of  rest  in  the  time  dn 
wherefore 

also 

n  Bm  dz^  d% 

*  sin  B  A  D  *  TK'  •  rdn' 
aod»  by  equating  the  equal  quantities,  we  get 


dz  d.O(p)  ^/t» 


(t.) 


The  le&ectlon  of  the  light  in  moving  from  A  to  B|  or  the 
difierence  of  the  directions  of  the  curve  at  A  and  is  evi^ 
dently  equal  to  the  angle  subtended  by  A  B  at  the^eentre  of 

dz 

the  circle  of  curvature^  that  i%  to       :  whereforeif  SI  re* 

pment  the  lefraction  increasing  from  the  top  of  ihe  atmo* 
qphere  to  the  earth's  ior&oe^  we  shall  have 

dr  dz^ 

This  formula  is  merely  an  application  of  the  6th  pfopoiitioB 
of  the  first  book  of  the  Principia. 

Another  general  and  useful  expression  of  the  differratisi 
oftlie  refracLion  is  easily  obtained.  Draw  C  H  =  perpen- 
dicular to  the  tangent  AH :  Irom  the  known  properties  of 
curve-hneS)  we  have 

dy 

wherefore 

dz  d%     1  dy 
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but  in  this  forinuin  J  5  must  be  conceived  to  increase  from  the 
surface  of  the  earth  to  the  to})  of  the  ntni«»sphere, 
'  In  applying  the  last  lorinula  it  is  iiecessary  to  have  a  vahie 
of  ^.  Draw  O  L  to  touch  the  curve  at  0»  and  C  N  perpen* 
dieaisrto  OL:  pm  v^'  for  the  density  of  the  atri  encl  th^ 
fd<ieirr  of  the  light  at  O;  alsoy  far  the  perpendicular  C  N, 
0'flbr  €  O  die  redim  of  the  ewth»  and  •  for  angle  CO 
whidi  It  the  a|ipareDt  aenith-distanee  of  the  etar:  we  ihati 

have  Area  ABC  dz 

and  bafiame  the  carte  ii  daicribed  bj  a  centripetal  Ibica 
tendwg  to  Cp  the  talae  of  •  xy  will  be  the  same  at  all  the 
points  cf  the  curve}  wheiefore 

»  X  jr  «B    X  y : 

Now,  according  to  what  was  beloM  showOi 


^—''^yi-iii^  •••••••  (^) 

By  tubstitntnig  this  e»prcisic«  in  the  diffmential  of  the  re- 
fraction, the  problein  wall  be  redoced  to  an  integration. 
The  eqoataons  that  have  been  investigated  are  perfectly 

Keralp  and  will  apply  In  any  constitution  of  the  atmosphere 
t  may  be  adopted.  It  has  been  thought  better  to  consider 
the  napoer  m  which  the  Ibites  act,  than  to  employ  functions 
with  peculiar  properties  to  express  the  molecular  action* 
When  the  light  in  passing  through  the  atmosphere  arrives 
at  a  surface  of  increased  density,  it  receives  an  impulse  which 
may  be  considered  as  instantaneous  ;  and  this  impulse  being 
dislributeil  over  the  breadth  of  a  stratum  of  uniform  density, 
nscertaius  the  centrifietal  force  tendin<r  to  the  earth's  cei^re, 
by  the  action  of  which  the  trajectory  is  descrilied. 

(To  bs  coatiiuied] 
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XLV.  Memoir  of  G.  Moll,  LL.D.,  Professor  of  Pht/sical 
Sciences  i?i  the  Univcisily  oj  Li U edit,  and  Member  oj  the 
Academy  of  Brussels,    By  M.  Quetelet.* 

T^HE  sciences,  like  those  who  cultivate  tlieni,  enjoy  this 
^  happy  privilege ;  that  in  rer^^ard  to  them  there  ex i<;t  no 
political  barriers,  no  muionnl  aiitipaLliies,  nor  even  those  kicils 
of  intellectual  froiilitrs  which,  under  the  influence  of  lan- 
guages, become  establi^heil  between  the  literatures  of  different 
nations.  They  form  a  true  republic,  whose  peace  nothing 
iholild  ever  disturb,  and  where  merit  alone  leads  to  distinc- 
tions, for  the  conferring  of  which  there  are  needed  no  formal 
resolves  nor  protecting  regulations.  The  respectgiven  to 
talents,  like  the  esteem  accorded  to  virtue,  is  so  inherent  in 
our  nature,  that  it  is  not  in  our  power  to  refuse  it  when  it  b 
really  deserved.  As  for  us,  members  of  this  Academy,  who^ 
by  our  studies  and  our  tastes,  find  ourselves  placed  in  peace- 
ful regions,  where  the  shocks  of  political  dissensions  cease  to 
be  felt,  we  shall  see  in  the  philosopher  who  is  the  subject  of 
this  memoir  only  the  companion  who  Look  his  place  in  the 
midst  of  us,  who  took  part  iu  our  labours  and  aided  us  by 
his  knowiedge. 

Grerard  Moll  was  born  at  Amsterdam  on  the  18th  of  January 
1785.  His  parents,  Gerard  Moll  and  Anua  Dicrsen,  whose 
only  child  he  was,  concentrated  all  their  aflbctions  in  him. 
His  lather  was  engaged  in  commerce  and  was  more  than 
usually  welUinformM :  his  mother  especially  possessed  a  very 
cultivated  understanding  and  a  taste  for  poetry,  to  which  she 
applied  herself  with  success;  it  was  she  w  ho  attended  to  the 
education  of  her  son,  and  who  watched  and  aided  every 
dawnii^  of  his  intelligence.  When  he  entered  the  schools  his 
progress  was  very  rapid,  and  he  was  scarcely  ten  years  old 
before  he  spoke  with  facility,  not  only  his  mother  tongue,  but 
the  Frentli  and  German  languages.  lie  hnri  not  neglected 
the  rudiuitMits  of  Latin:  but  as  be  was  intended  to  a  life  of 
trade  and  l)nsiiicss,  the  language  of  Cicero  had  to  give  place 
to  that  ui  \V  alt. 

The  youthful  Gerard  Moll  was  placed  as  an  apprentice  in 

*  Prom  the  Amtukre  de  Brwc^k*  for  1838.   Tbe  following  nots  is  sul»" 

joined. 

In  writing  this  memoir  we  have  prindpally  availed  oondvet  of  tlie 

particulars  derived  from  an  obituary  article  ptihlishcd  by  ftofewor  Van 
Ree«,  (see  Nos.  3.*)  and  .16  of  the  Letterbode  for  1838)  and  in  the  tract, 
L,  G.  Viischer  Oraiio  de  Gerardo  AloU,  read  before  the  University  of 
Utrocht,  the  S8th  of  March  18S8.  M.  Vaa  Rest  n  one  of  M.  Moira 
most  distinguished  pupils,  and  more  than  once  rendewd  talnable  assistance 
to  hi<^  nia«:ter,  whose  worthy  riv-il  he  hnd  become.  No  one  certainly  was 
more  worthy  than.M.  Van  Rees  ot  succeeding  him  in  the  duties  of  pro* 
i^iMMr  and  diraetor  of  the  ObMffatoty  of  Utrrait. 
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one  of  the  commercial  houses  in  his  native  city.  His  fre- 
quent visits  on  ship-board,  his  intercourse  with  sailors,  and 
his  natural  curiosity,  soon  iiuuie  liiiii  thniilijir  with  numerous 
particulars  connected  with  the  ait  of  navigation,  and  at  the 
same  time  created  in  him  a  taste  for  the  mathematical  sci- 
ences. 

To  the  care  of  IVoicMor  Keyser  he  owed  his  Inidatioii  in 
the  secrets  of  geometry  end  algphn:  in  1801  he  began  the 
study  of  astronomy,  which  notwithstandmg  its  utility  was  at 
that  time  rather  neglected  in  his  conntnr ;  but  it  was  not  till 
18(H  that  his  taste  to  this  science  decidedly  showed  itself.  He 
was  then  in  a  commercial  house  in  London,  but  his  inclina- 
tion led  him  fiir  less  to  the  counting-houses  of  merchants 
thnn  to  the  workshop  of  the  celebrated  instrument-maker 
Tri)ii<j^ht()iu  whose  acquaintance  he  had  succeeded  in  ob- 
tainmg.  After  a  time  he  had  })roLiired  a  sextant  of  ten-inch 
radius ;  an{l  rich  in  this  treasure,  he  thought  henceforth  he  had 
done  enough  ior  trade,  and  resolved  to  abandon  its  pursuits. 

He  now  went  back  to  Holiaiul ;  it  was  at  the  time  when  the 
consci  iptiuiis  decimated  the  populations  ol  liie  interior,  in  or- 
der to  supply  abroad  the  armies  of  the  empire,  which  fought  in 
different  parts  of  Europe  with  incredible  intrepidity  and  ao» 
tivity,  and  loaded  tbemselTes  at  once  with  glory,  with  booty» 
and  with  the  curses  of  conquered  nations.  The  fiitfaer 
oor  young  philosopher,  who  felt  no  ambition  that  his  son 
shoold  take  part  in  these  conquests,  sought  for  the  means  of 
keying  him  at  his  side,  and  by  destining  him  for  scientific 
pursuits  thought  to  find  the  expedient  he  wished  for.  He 
caused  him  therefore  to  be  entered  as  a  student  at  the 
Athenaeum  of  Amsterdam,  where  the  young  Gerard  cngerly 
attended  the  lectures  of  Cras  and  Van  Lennep  lor  literature, 
and  those  of  the  celebrated  Van  Swinden  for  the  sciences. 
His  connexion  with  this  latter  philosopher  coiiijtJetely  de- 
cided his  destination.    Our  colleague  had  aUo  made  ac- 

Suaintance  with  Prolesi>or  \  an  Beeck  Calkoenj  and  at  his 
esu*e  he  took  part  with  Professor  Keyser  in  determiniiur  the 
difooiee  of  the  meridians  of  Amriieidam  and  Utrecht  by 
means  of  fire  signab  made  on  the  top  of  the  tower  of  Loene*. 

It  was  in  1809  that  he  took  the  degree  of  Candidate  in 
Philosophy  at  the  University  of  Leyden .  The  following  year, 
in  the  month  of  June,  he  went  to  Parian  in  order  to  pursue 
hb  favourite  studies  with  more  activity,  and  tip  on  a  greater 
theatre.  He  became  acquainted  with  several  distinguished 
philosophers,  and  particularly  with  Delambre,  for  whom  he 
always  proiiefised  sentiments  of  lively  gratitude  and  .of  sincere 

•  LeUerbode,  1807,  i.  21. 
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attachment.  The  declining  health  of  his  father,  who  died  soon 
after,  rmlkd  him  to  im  oouotry  ia  th»  mootii  ol'  Febriuury 
1812. 

Prof.Van  BeeckCalkuen  had  also  deceased  at  Utrecht,  and 
the  chair  of  mathematical  and  physical  science  hntl  biconie  va- 
cant. A  fear  was  entertiiiiirci  that  it  would  be  suppressed, 
through  the  iiicaiures  taken  by  die  French  government,  which 
had  lowered  the  University  of  Utrecht  to  the  rank  of  a  second^ 
myttAool,  TheinfiaciieeofDdamfaiitaiidycnSiriiideayl^^ 
«W|  wmpowarfbl  oioiigfa  to  obtain  the  nomiDatkm  of  onr 
ooUeBgne,  fint  as  dhMnrof  ihe  ObMratofy  of  Utrtcbt,  and 
aoBM  moDths  after  at  professor  of  mathematioal  aad  physical 
soiances.  At  the  reorganization  of  the  University,  in  1815» 
he  obtained  the  chair  of  phjTHoal  scMDoes  that  Profesaor 
Rossyn  had  filled* 

The  first  care  of  Moll  in  his  new  office  was  given  to 
putting  in  order  the  observatorj%  which  was  in  a  bad  state  in 
consequence  of  the  past  misfortunes.  The  minii  of  an  old 
isolated  tower  situated  on  one  of  the  ramparts  of  the  town 
bad  been  made  use  of  for  the  coiiislrucLioii  of  this  scientific 
establi>liniciit.  The  wisest  plan  no  doubt  wuuid  have  been 
to  deirioiish  this  elevated  building-,  which  had  neither  the  re- 
ijuisiie  boliJity,  nor  suitable  conveniences;  but  money  was 
wanting,  and  the  success  of  this  observatory  was  completely 
ccmpromisn].  In  wn  did  the  new  director  fix  in  suooe^ 
sion  a  dioioe  of  the  finest  insCmments  whidi  he  had  been 
able  to  procnie  m  the  diffsrent  visits  he  made  to  England 
and  Qennanj ;  all  his  efibrts  fidled  before  difficolties  whidt 
taken  separately  would  have  been  of  litde  importance^  but 
tibe  combination  of  which  could  not  but,  in  the  long  rmf 
operate  most  unfimonrabiy.  The  first  of  these  disad  vantage^ 
and  perhaps  the  most  serious,  was  the  distance  from  home 
that  the  astronomer  had  to  go  to  the  place  for  his  observe- 
tions.  A  small  and  inconvenient  spot,  elevated  unel  by  no 
means  firm  bases,  which  would  only  admit  of  instruments  of 
inferior  dimensions,  and  of  taking  in  hand  a  restricted  num- 
ber of  observations,  presented  obstacles  ^vhit  ii  mded  witliout 
doubt  in  quite  subduing  the  zeal  which  oui  colleague  had 
shown  at  the  beginning  of  his  enterprise.  The  number  of  his 
astnmoBiical  IsEonis  were  indeed  few ;  he  published  only 
hia  obserratiQns  of  the  comet  of  1819  and  those  of  the 
transit  of  If ercufy  om  the  son  in  the  month  of  May  18S9f ; 

•  Leiterbode,  1819,  i.  £9. 
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ht  dtp  conniiiinicated  to  tbe  Royal  Astronomical  Sosi^ly  c£ 
London,  the  whole  of  the  observatikms  that  were  made  in 

Holland  of  the  fine  eclipse  of  the  sun  in  September  1820,  nt 
which  time  M.  Moll  was  himself  in  England*.  The  preceding 
year,  when  he  res^iuiicd  the  rectoi  ale  t)f  the  University  of 
Utrecht,  he  had  published  a  Latin  disiseitaiiuii  on  ilic  ulterior 
progress  of  ostrononiy,  which  is  inserted  in  the  annals  of  this 
learned  body. 

That  which,  niureover,  seeuis  to  have  contributed  most  to 
torn  aside  our  colleague  from  his  astronomical  labours  was 
tlie  WMrtOiqrof  hiiinhidywfakh  loviadto  ifmdltaalf  atoneo 
over  a  •rieat  number  of  dt^ectt;  it  wtm  this  dMueof  dumm  of 

eM  and  of  kaeiUDg  |»aM  with  th«  prograM  of  smenoe^  Mich 
fahn  to  vmt  hia  neighbour^  and  especially  the  En^ish,  as 
often  as  hb  dndes  of  profi»sor  afiowed  him^  and  we  should 
idd»  almost  alwap  looger  tfasn  these  duties  permitted.  The 
govsinment,  however,  well  imdenlood  that  the  inoonveni- 
ences  which  resulted  from  this  were  very  trifling  in  compari- 
son with  the  advantages  to  be  deri%'ed  from  these  repeated  ex- 
cursions, and  had  the  wisdom  to  wink  at  what  might  he  irre- 
jTiilar  in  his  conduct  as  professor.  As  a  natural  philosopher 
Moll  was  truly  at  home;  there  are  labours  of  his  which  can 
leave  no  doubt  in  this  respect;  but  the  service  m  which  he 
has  been  most  especiully  useful  to  his  country  was  in  keep- 
ing her  acquainted  with  all  that  was  doing  abroad,  not  only 
in  the  sciences,  but  in  all  the  uses  to  which  tney  may  be  apfdied 
for  the  wants  of  society.  Was  any  important  disooveiy  madc^ 
annf  osefiil  impvoiement,  he  not  only  hastancd  to  comronnicata 
it  m  leetoies  and  hi  the  scientific  societies  to  which  he  be- 
longed, but  tie  endeaToored  tfaroogh  the  journals  to  make 
the  results  comprehensible  to  the  ganerali^of  readers;  thns^ 
■Kfigatioo  by  steam-boats»  artesian  wells,  warming  hot-houses 
by  steam,  submarine  discoveries  by  the  diving-bell,  the  con- 
struction of  lightning  conductors,  each  in  its  turn  found  in 
him  a  zealous  patron  always  disposed  to  make  their  advan- 
tar^ps  available  f.  He  loved  especially  to  throw  lifrht  on 
the  scientific  subjects,  so  to  speak,  in  the  order  ot  the  day, 
and  to  which  circumstances  gave  an  interest;  thus,  inuue- 
diately  atttr  the  burning  of  a  part  ot  ihv  in  aiiiiiul  church  of 
»Sl  Bavon  at  Ghent,  he  presented  his  rcniaiks  on  the  im- 
provement ot  ill  e-engines.  On  die  subject  of  horse-races,  he 
communicated  in  a  notice  a  statement  of  the  swiftness  of  horses 
of  difiersnt  ooontrics  and  of  itifoent  breeds.   If  any  remark- 

•  Vol.  i.  144,  Memoirs  of  the  Royal  Astronomical  Society. 
'  -f  Memo'm  on  these  iliiiereut  subjects  have  been  inserted  by  M.  MoU 
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able  change  in  tbe  atmosphere  oooarred,  he  took  the  oppor- 
tunity of  communicating  his  observations  on  this  subject,  and 

of  calling  to  mind  the  analogous  phspnomena  which  had 
formerly  taken  place.  These  services  in  detail  greatly  cctfl- 
tribuled  to  make  his  name  popular  with  his  cotiiUrymen. 

M.  Moll  was  the  soul  of  aii  the  scientific  commissions  that 
the  government  formed,  and  it  must  be  allowed  that  he  was 
able  to  render  more  useful  services  than  in  his  little  observa- 
tory, where  indeed  for  a  long  time  the  only  help  he  had  wa^ 
liis  porter. 

Immediately  after  the  feimatioii  of  die  kingdom  of  the 
Nedieriandfly  the  mleni  of  weigfata  and  measnres  iiad  to  be 
aettledy  and  M.  liloll  was  one  of  the  principal  members  of 
the  commtsdon  employed  in  this  work.  In  thb  bstanoe  the 
government  bestowed  on  him  a  mark  of  its  satisfaction 
giving  him  the  title  of  knight  of  die  order  of  tbe  fielgic  Lion. 

He  had  above  all  an  opportunity  of  affording  proofs  of  his 
practical  knowledge  in  tne  commission  which  was  employed 
to  make  n  report  on  the  state  of  the  waters,  and  of  their 
drainai^e,  in  the  northern  provinces.  The  work  required  was 
diliicult  and  of  the  highest  importance.  Every  one  knew 
that  the  bed  of  the  rivers  was  imperceptibly  raised  in  Hol- 
land, and  that  tlieir  mouths  were  filling  more  and  more  with 
sand;  but  opinions  were  singularly  divided  upon  the  means 
of  remedying  an  evil  which  tended  some  time  or  otlier  to 
swallow  up  a  considerable  portion  of  the  country.  Some  ad- 
vised giving  more  elevation  and  weight  to  the  aykes;  olhen 
advised  hamtxm^  them ;  others  in  fine  were  of  opinion  that 
channels  of  dramage  should  be  made  laterally;  bnt  they  di& 
ftred  among  <nie  another  on  die  means  of  es»cutinff  this  no 
less  than  the  former.  The  oomrnisston  was  ther^xe  em> 
ployed  to  examine  all  these  picjectSi  and  to  propose  such 
plans  for  the  security  of  the  country  as  should  unite  financial 
interests  with  those  of  commerce  and  industry.  This  labour 
of  our  colleague  lasted  four  years,  find  lie  gave  his  time  al- 
most exclusively  to  it.  He  was  appoiiUed  the  reporter  of 
the  commission,  and  all  are  agreeci  in  regard in^^  his  work, 
which  was  {)rinted  in  1827>  as  a  model  of  order,  clearnesSi 
and  judgement. 

In  1826  he  had  been  nominated  on  another  commission  for 
the  amelioration  of  marine  charts,  and  for  the  examination  of 
officers.  He  was  no  less  useful  in  these  new  duties;  for, 
as  we  belbie  nodoed,  from  his  childhood  he  had  been  na» 
tnrally  led  to  the  study  of  navigation  and  all  that  is  con* 
necled  widi  it  This  bnncih  of  knowledge  was  the  mora  con- 
gemal  to  his  tssle  beemise  it  was  intbrntely  ooonected  with 
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the  causes  oi  the  prosperity  and  the  glory  of  TTolIiind  ;  and  M. 
Moll  was  no  less  a  good  patriot  than  an  enlightened  philoso- 
pher. His  work  on  the  early  maritime  expeditions  of  the 
Nt  lhei  lands,  /  rocgere  Zeeiogten  (ley  Ncdcrla7iders,  i»  a  nii- 
tional  work  full  of  curious  and  useful  inquiries,  and  breathing 
the  purest  lore  of  country.  Whilst  setting  fordi  the  immense 
seinoes  rendered  to  navigation  Dutch  to^  agers^  the  author 
is  far  Irom  contenting  htmadf  with  emphatic  praises ;  on  die 
contrary,  he  reproaches  his  fellow-citizens  Ibr  having  fidlen 
off  from  the  oGiiditioii  to  which  their  ancestors  had  nnsed 
them,  and  encourages  them  to  strive  to  regain  their  ancient 
splendour* 

We  owe  to  him  also  some  interesting  notes  with  which  he 
enriched  the  work  of  M.  Van  Kampen*  on  the  history  of  the 
sciences  in  the  Netherlands  f.  His  scientific  acquirements 
and  his  taste  for  literature  naturally  led  him  into  the  domain 
of  history.  Influenced  at  the  same  time  by  sentiments  of 
jE^raiitiide,  he  wrote  in  succession  bio^rapliical  notices  on  De«- 
Janibre,  Keyser,  and  Van  Swinden,  who  had  bctn  his  masters; 
he  also  paid  a  liibute  oi  esteem  lo  the  memory  ui  Deiaplace 
and  Wollaston,  with  whom  he  had  been  intimate.  During 
the  latter  part  of  his  life  be  was  occupied  about  a  memoir  of 
our  old  coUei^fue  and  bis  countryman  the  baron  Van  Uten- 
boven,  and  which  must  have  been  printed  subseouently. 

"When  the  government  in  1835,  resolved,  at  tne  reouestof 
the  English  governmenty  and  in  aid  of  the  labours  of  Messrs. 
Wbewell  and  Lubbocky  to  cause  a  series  of  observations  to 
be  made  upon  the  hours  and  height  of  the  tides  along  the 
coasts  of  Holland,  it  was  to  M.  Moll  also  that  the  care  of 
directing  and  superintending  them  was  entrusted.  In  volume 
vii.  of  the  Memoirs  of  the  1st  class  of  the  Institute  may  be  seen 
the  i  ejX)rt  which  was  riiatle  on  this  subject.  This  undertaking 
could  not  have  been  placed  in  better  hands  than  those  of  the 
philosopher,  who,  at  a  former  period,  had  furnished  the  most 
judicious  remarks  upon  the  placing  of  the  ^standard  scale  em- 
ployed to  mark  the  height  ol  tlie  level  ui  the  bea  beture  Am- 
sterdam {het  Amsterdamsche  peil)» 

It  remains  for  me  now  to  speak  of  tbe  labours  of  M.  Moll 
in  tbe  physical  sciences,  Tbe  situation  of  Ibis  phiksopber 
affi)rdea  turn  considerable  advantages,  of  which  be  knew  bow 
to  avail  himself  with  skill*   Beside  tbe  collections  of  die  ob» 

[•  We  just  learn,  with  sincere  regret,  that  science  has  sustained  ^ 
another  severe  lo^s  in  the  death  of  this  dibtin^ui&hed  urofessor^  in  the 
piime  of  Kfe,  the  very  day  before  Oxfofd  suttatned  a  similar  loti  hi  the 
dtath  of  the  honourable  and  excellent  Rigaud. — Edit.] 
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servatory  and  those  of  the  cabinet  of  natural  philosophy  of 
the  uniTersitj,  which  by  his  care  bad  increased  eonsidarably, 
be  bad  also  at  bis  disposal  the  collectioiis  of  the  focietjr  of  acl- 
ences  of  Utrecbt»  wnich  were  not  less  rich.  A  circamstance 
very  bonoumble  for  our  colleegue  enabled  him  to  add  still  more 
to  the  treasures  that  be  had  at  command :  the  death  of  Fro> 
lessor  Ekamn,  in  1826,  the  chair  of  physical  sciences  in  the 
university  of  Leyden  had  become  racant,  and  the  curators  of 
this  establishment  had  made  an  overture  to  Moll  to  induce 
him  to  fill  it.  These  honourable  offers  hn(i  not  been  posi- 
tive! v  rcjectrf)  ;  but  the  university  of  Utrecht  felt  thnt  their 
honour  and  interest  would  be  comproniised  by  permitting  a 

Shiloso})hei  wlio  shed  so  much  In-ti  c  upon  it  to  remove. 
1.  Moll  yielded  to  tlie  solicits  ions  addressed  to  him  by  the 
university,  and  resolved  to  remain  iii  liis  situation.  The  city  of 
Utrecht  wished  to  present  him  with  a  testimony  ui  its  grati- 
tude; but  our  colleague  refiised  to  accept  anything  for  nim- 
selfy  he  only  expressed  a  desire  to  see  something  done  for  Ae 
interests  of  science^  and  the  flovenunent  of  the  city  plaosd  at 
his  di^sal  the  som  of  ten  UKmsand  florins  fi>r  tlie  pnichase 
of  instriitnents. 

One  of  the  most  important  labours  of  M.  Moll  was  that 
which  he  accomplished  in  conjnnctiOD  with  M.  Van  Beek 
upon  the  velociu  of  sound.  The  e]q)erhDents  of  these  phiiiH 
sophers  took  place  in  1823,  a  year  after  those  which  were 
made  by  a  commission  of  the  Bureau  of  Longitude  of  France, 
composed  of  MM.  Ara^o,  Gay-Ltissac,  De  Humboldt,  &c. 
Hie  n;overnment  placed  at  their  disposal  all  the  necessary 
means  of  execution ;  and  the  base  that  the  sound  had  to 
traverse  extended  over  a  length  of  17,000  metres,  between 
Kooltjesberg  near  Koarden  and  the  elevation  named  the 
beveii  Trees  {uroen  boomen)^  near  Amersfort.  Six  nixj^hts  were 
devoted  to  these  experiments^  which  were  made  wi£  a  care 
wineb  seemed  to  leave  nothing  to  be  desired.  Theienhiof 
thM  were  reooided  in  the  Memoits  of  the  Institnte  of  the 
Low  Co«nitrieB*«  The  Royal  Sociely  of  IxmdoB^  by  inaerfc* 
ing  them  in  its  TransactionSy  also  proved  the  intersst  it  afr* 
lached  to  them. 

M.  Delaplace  bad  also  advised  them  to  communicate  their 
labours  to  the  Bureau  of  Longitude ;  and  I  myself  was  en- 
trusted with  a  letter,  in  which  that  Illustrious  phUosopher 
obligingly  invited  the  professor  of  Utrecht  to  make  this  com- 
munication. 

The  inquiriei>  of  CErsted,  in  181 relative  to  the  action  which 

*  Mnvoircs  dc  Plnstitui  (let  Pmff  Mm^  vn.  S»l  j  sad  PhifoMphiflsl 
Transactions  I.       2nd  part. 
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i&  cfectrio  corraot  tousxSMB  en  Um  magnetiB  JModlC)  op^cd 
ft  neir  fields  upon  which  the  philosophm  of  all  natbiis  eagerly 
entmdy  sod  which  soon»  thaaks  to  thmr  miited  effinrta*  waa 
at  much  cnltt?ated  and  as  prodnctive  at  any  other  part  of  the 
▼ast  domain  of  natural  philosophy.  Our  oolleagne  was  not 
one  of  the  last  to  put  his  hand  to  tne  work,  and  he  communi- 
cated in  the  Journal  de  Physique^  the  different  results  at 
which  he  had  arrived  by  repeating  and  extending  the  experi- 
ments of  the  Danish  ph^fsicist.  He  endeavoured  to  show  that 
there  is  a  diflerence  of  action  in  chemical  and  magnetic  pha-- 
nomena,  according  as  the  electricity  in  developed  by  siin[>ie 
contact,  or  by  the  apparatus  of  Wollaston.  He  was  occupied 
for  several  years  in  these  researches. 

The  English  experimentalist  Sturgeon  had  made  known, 
in  1826,  thai  a  bar  of  toft  iroQ  be^  mto  the  form  of  a  horse- 
tboe  and  coreied  with  a  spiral  wine  of  copper,  beeomet  a 
powerfiil  tnagnet  as  toon  at  the  eztrenritiet  of  Che  wire  are 
placed  in  contact  with  the  poles  of  a  gal?anio  pile^  and  that 
It  instantaneoosly  loses  its  power  as  soon  as  the  contact  ceases. 
In  an  experiment  made  in  £oglandy  and  al  which  M.  MoE 
was  present,  one  of  theie  temporary  magnets  bore  nine 
poond  weiffht.  Onr  colleague  resolved  to  make  the  experi- 
ment on  a  larger  scale.  For  this  purpose  he  used  a  plate  of 
zinc  of  a  surface  of  eleven  square  feet,  dipping  into  a  nar- 
row copper  vessel,  and  he  jniL  the  poles  of  this  element  of 
a  galvanic  pile  in  connexion  with  die  ends  of  a  copper  wire 
rolled  83  times  around  a  soft  iron  bent  into  tlie  form  ui  a 
horse-shoe  and  weighing  five  pound.  As  soon  as  the  con- 
tact was  established  the  iron  was  able  to  bear  5U  pound, 
and  it  was  even  possible  to  carry  the  charge  to  76  pound. 

Not  content  witti  these  first  r«niltt»  M*  Mdl  had  an  iron 
conilnictBd  of  S9  pound  weight ;  and  with  the  same  galfanie 
element  which  he  nad  used  at  fiiathe  made  it  bear  895. 

I  repeated  these  different  enierimentt  with  M.  lipkenty 
inspector-general  of  ordnance;  the  resnlts  to  which  we  came 
have  been  recorded,  together  with  an  extract  from  M.  MoU't 
work,  in  volume  vi.  of'  the  Correspondance  Mathematique^ 
p.  327.  We  were  at  the  same  time  led  to  investigate  the 
most  advantageous  proportions  which  it  is  proper  to  give 
to  the  horse-shoe  and  u>  the  voltaic  eltnnent  in  order  to  pro- 
duce tbe  vuucmum  of  eiiectf.  Expressmg  his  desire  to  see 

•  ByM-DenainviUt^  T.x<»i.p.m,  309 and  311. 

t  Corretponimtce  Math.,  nA,  m  p.  54,  Mid  following.  This  is  perhaps 
the  place  to  complnin  of  an  error  in  It^rmn  Journal,  made  to  toe 
pre]\idice  of  our  coUeuue.  In  page  63  und  foUowing  of  vol.  ilK  of  the 
Aitftaii  (UUe  Hckma  Of  Fodua,  we  re«d  aa  aruele  directed  agaimi  tiie 
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fresh  ioqatries  made  upon  this  interesting  sobject,  Moll  re- 
plied to  this  appeal,  quoting  some  of  his  experiments 
which  ire  had  not  had  it  in  oar  power  to  become  acqoainled 
with  on  aooonnt  of  the  state  of  war  which  existed  between  the 
two  countries  and  by  producing  new  results  obtained  by 
means  of  very  small  elements*. 

We  owe  to  M.  MoU  several  other  labours  in  the  d^Mur^ 
ment  of  physical  science,  and  amongst  others  a  memoir  on 
reflecting  telescopes  t,  a  subject  which  engaged  much  at* 
tention  at  tiiat  time  in  Holland,  as  we  have  mentioned  in 
our  memoir  on  the  Baron  Van  Utenho vent :  researches  on 
the  degree  of  tcmjKTatnre  nt  ^vllicll  water  readies  it^  maximum 
of  deni»ity§;  contpai  ativu  ob-sei  vations  between  the  kilogram 
and  Dutch,  English,  aiul  udier  weights  ||. 

Ai  Liie  time  when  Liters  appeared  in  England  a  work  % 
which  made  a  great  noise  becaase  several  of  the  first  sdentific 
men  were  attacked  in  It  withonl  reserv%  Bfoll  undertook  the  de- 
fence of  the  injured  party,  and  declared  himself  its  champion. 
His  pablicatton  on  this  sab|ect  was  entitled  ^  Ok  ikeaU^ed 
DeeUne  ^Science  m  Enffand,  Ay  a  Foreigner  If  we  con- 
sider the  eminent  services  rendered  to  science  in  general,  and 
to  the  applied  sciences  in  particaiart  by  the  English  natiaii» 

Jhmdn  de  Physique  of  MM*  Aii^  aod  GayJAiiMie,  nd  aganut  die  Cbr^ 
rcspondane«,wt  HOC  fasviiur  wenttoaod,  rdam  to  die  subject  of  M.  MoU*! 

labours,  the  inquiries  of  Professor  Dal  Negro,  which,  it  is  said,  were  pre- 
sented to  the  Academy  of  Padua  the  HUi  of  June  and  ike  lOth  of  July 
«f  ike  wear  1831.  Now,  a  single  wordntist  put  an  end  to  these  cDan;es, 
nninded,  as  we  would  fiua  baliOTflb  upon  an  accidental  error  of  date.  The 

expenmcnts  of  MmM  were  communicated  to  the  Institute  of  Amsterdnm 
ihe  20lA  of  Januaru  1830,  and  published  immediately  after  by  this  learned 
body  under  the  title  of  Electro  magnetische  proeven^  in  8vOy  by  MuUer, 
Amiterdum,  1830.  The  results  of  them  were  recorded  not  onlyintiie 
Corretpondance  MaVi! v .  of  1830,  and  in  the  Annalcs  of  MM.  Arago  and 
GaT-Lns5ar,  but  also  in  the  Biblioihcque  Umvcrscllc,  v.  xxxxv.  p.  19  ;  in 
the  Edinb.  Journal  of  Science,  Ko.  vi.  v.  iii.  p.  289 ;  in  the  Journal  of  the 
Royal  Institution,  1831,  p.  379,  Ac.  Should  we  not  be  right  in  replyii^ 
to  the  Italian  author  in  liis  own  words,  leaving  him  to  be  responsible 
for  whatever  they  contain  that  is  bitter  and  di«iHainru!?  Prima  di  fare 
aUri  experimenti,  dovrd  sludiare  le  cote  gid  pubbitcatc  m  OlMidOf  in  Franda, 
m  IfigUHwm,  is  Otnotmt  etc. 

•  Ifricf  betrtUMffk  eene  aanmerking  9m  demkMf  <^Htki»  LeUerMe, 
1833,  i.  8i?.  rt  BiM.  Univ.  June  1833. 

f  Mcm.de  fJmtitut  des  Paui-Bas,  1st  class,  i.  29, 

'I  Sijdragen  tot  de  Nai.  WeUm,,  i.  241.  ||  Jbid^  vi.  119. 

T  On  the  Decline  of  Scienrc  in  Fnrrland.  By  f'n.  Babbage,  8vo,  1830. 
**  London,  1831.  [i^s  our  national  houour  and  gratitude  are  ooooerned 
in  the  diffiirioa  and  preservatioM  of  this  able  and  intCTSiriiig  IWm^  whtoh 
bad  bnt  a  veiy  liaritiMl  eirculation,  we  take  this  oppamakyioappriaa  oar 
reat^crs  that  copies  arc  to  be  had  of  Mr.  Wacey,  sncoessor  to  Booseji 
Broad-street»  and  at  the  o£ce  oi  the  Philmophiml  Mi^ginf^— Emt»] 
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we  cannot  but  approve  the  generous  warnuh  which  induced 
our  colleague  to  compose  his  work.  With  regard  to  ourselves, 
we  are  certainly  fiir  firom  adopting  the  judgemenU  of  the  £n- 
fflish  aodior  on  some  of  his  countrymen;  and  the  sineere 
friendship  which  we  feel  for  him  has  made  ns  regret  to  find 
olten  too  much  asperity  where  matters  of  science  were  the  only 
subjects  of  discussion ;  at  bottom,  however,  we  can  see  in 
it  only  one  of  those  fr^ks  which  men  of  superior  talent  some- 
times allow  themselves  to  play,  and  the  particular  object  of 
which  is  to  stimulate  the  ardour  of  a  nation.  These  are  some 
of  those  family  reproaches  which  strangers  should  not  take 
for  serious. 

M.  Moll  however  li:ul  much  to  congratulate  liimselt  upon 
in  liis  relations  with  ilie  English  philosophers,  who  had  ofiven 
him  miikijilied  proofs  of  their  esteem.  He  belonged  to  man}' 
of  their  learned  societies,  and  in  1835,  at  the  meeting  of  the 
liriiiiih  Association  at.  Kdiiiburgh,  he  was  made  a  member  of 
it,  at  the  same  time  that  the  university  offered  him  the  de- 
gree  of  doctor  of  laws,  lumoHi  causa,  and  that  the  freedom  of 
uie  ci^  was  conferred  on  him;  the  following  year  the  meet- 
ing took  place  in  DoUin,  and  the  university  of  that  city  abo 
presented  him  with  a  diploma  of  doctor  of  laws. 

The  upright  and  firm  character  of  M.  Moll,  his  generally 
polite  manners,  and  his  obliging  disposition,  had  obtained  for 
nim  numerous  friends  both  in  his  own  and  in  other  countries ; 
his  tastes  drew  him  towards  the  English,  for  whom  he  strongly 
expressed  his  lively  sympathy.  He  may  perhaps  be  blaniecl, 
on  the  other  hand,  as  yielding  sometimes,  when  individuals 
were  in  question,  to  prepossessions,  which  did  not  inlluence 
him  in  matters  of  science;  and  these  prei)()ssessions  were 
the  more  apparent  as  they  were  evinced  in  a  somewhat  rough 
and  pungent  manner*. 

Moll  was  named  member  of  our  Academy  the  Tih  of  May, 
1888;  he  bad  given  us  reason  to  hope  from  him  an  active 
cooperation  in  our  labours,  but  the  political  events  which  en- 
sued  gave  him  but  small  of^rtunity  of  realiziiig  his  pro- 
mises* 

The  nth  of  December  18S7»  our  colleagne  celebrated  the 
twenty-fifth  anniversary  of  his  professorship ;  his  colleagues, 
his  pupils,  and  his  numerous  friends  gave  him  touching  proofs 
of  their  attachment  and  esteem  upon  this  occasion*  But  this 
day,  devoted  to  pleasure^  which  consecrated  so  remarkable  an 

*  Monuim  in  dBjnAciiidb  alSi  •emper  aMjnttate  ductnm  fakse,  nole 
eqnidcaii  dbiL  Hoe  qniem  dicere  o|)ortct,  aequaoi  jftikm.  mm  ei^i»e 
St  non  c\wcth,  certc  multis,  optiauf,  m  primit  vers  Noibiit  et  pNBMpter^ 

hm  fiuif.    Oratm  de  G*  MoU, 
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epoch  oi  his  academic  career,  was  destined  also  to  mark  its 
termination.  M.  Moll  died  thirty-seven  dajs  afterwards,  on 
tb«  17di  of  Jmwry  I8389  In  fail  native  city,  and  «t  tlie  house 
of  hii  firknd  M.  F«  A«  Van  Hall*  wtuNra  ha  had  gona  to  spend 
fail  winiar  hoLidaya.  His  fanttain%  according  to  his  daabt^ 
waM  aanted  to  Ame^DgeD,  whan  alao  reposa  thosa  of  hit 
mother.  According  to  his  wiU*  his  instruments,  and  his  library, 
which  \\a^  very  rich»  were  bequeathed  to  that  imivaniiy*  of 
which  he  had  haan  ona  of  tha  chief  supports. 

A*  Qdxtbxjet* 


XL  VI.  A  Note  ou  D^inite  Doubk  Integral  ion,  supplementan^ 
to  a /ottner  paper  on  the  Motion  and  Rest  qf  Fluids,  By  J. 
X  StXiTsam,  Prqfessor  qf  NoHsnU  Fkumphy  in  Umver^ 

IN  a  paper  on  Fluids  which  appeared  in  ilic  Dccemlier 
Number  of  this  Magazine,  I  had  occubioii  to  i  tmurk, 
that  the  mass  of  an  area  having  at  the  point  (a:,  y)  a  density 

+  ~  could  ba  aocpcasaad  bjr  tha  siaapla  fimnnla 

^ ° M       —  t>      J-       ^  being  the  length,  and  rf^  an 

elemant  of  tha  bounding  cam:  this  nay  ba  thought  to 
cjuire  soma  explanation. 

Fig.  1. 


1 .  T.et  A  P  B  ^  represent 
any  oval. 


A 

)•  

0  ( 

^  i 

.Ml— n 
\k  b 

P;7  L,  A  9  M  any  two  condraous  ordlnates  cutting  tha  cam 
in  Pp  respectively,  AQ  BD  tha  two  extreme  tangents 
paraild  to  O  and  ^  the  density  at  any  pobt  (x,  y).  The 
wxpmAaa/ff  dsdy  will  serve  to  denote  tha  mass  of  the 
oval  area  Ap  B  and  the  limits  may  ba  twice  taken,  i.  e. 
1.  the  two  values  of  y  corresponding  to  any  one  (  f  x ;  and, 
S.  tha  two  values  ol  «  aowwyonding  to  C  and  i>.  This 

*  CMuaunicat«a     the  Aatbor. 
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method  is  in  iact  tantamount  to  taking  the  sum  of  the  roliimns 
P  <7  Q  ;  bill  this  is  not  nccpssfiry,  for  Ap  \\  q  niay  be.  con- 
sidered as  tlie  algebraical  sum  of  tiie  mixtilincar  area  A  P  Q 
B  D  C,  and  the  mixtilinear  area  B  D  C  A/?  or  (if  any  line 
O' C  D' be  drawn  parallel  to  OCLMD)  ofAPQBJ>C 
and  B  D  O  Apq. 

Thus  then  the  mass  =s  f  dx(fodtf)J'^  d  y  being  left  in- 
deleraiiimte^  and  tfa«  extmnity  of  m  tniTelkd  round  from  C 
to  D»  and  back  again  from  D  to  C. 

This  wQl  be  better  expressed  by  transforming  the  variable* 
and  snmming  with  respect  to  some  quantity,  such  as  the  arc 
of  the  Gom^  which  continuously  increases^  or  if  we  please, 
with  respect  to  ^  the  angle  subt^oding  any  pomt  taken  wiUun 
the  cnrre* 

The  mass  is  then  »  \f*^  ^^\{f%  ^y)  •  always 

remembering  that  no  constant  need  be  added  to  fq  d  and 
that  the  douotfnl  si^n  arises  from  the  cfaoiee  of  wa^s  in  which 
0  majr  be  measnrea  round.  If  the  area  be  not  mcloded  by 
one  bne;  bat  hf  wswmi,  m  for  example,  by  a  oonre  and  a 

right  Ibti^  the  aoo?e  integral,  if  broken  up  into  as  many  parts 
as  there  are  breaches  of  continvilyf  will  stailapply. 

Let  us  snppose  that  we  have  two  areas  exactly  coincid- 
ing with,  and  overlapping  one  another ;  but  the  density  of  the 

one  at  (x,  ;/)  to  be  §,  and  of  the  other  g'. 

Let  the  mass  of  the  first  be  treated  as  the  sum  ul  columns 
parallel  to  0  j/,  and  that  ol'  the  second  as  the  sun  of  gnh^iy^ny 
paraiiei  to  O 

The  one  will  be  represented  by  d&  (fpdi/)^ 

the  other  will  be  represented  by  xj*^^  dd/{j>'  dj;)^ 
and  the  som  of  the  twc^  or  the  joint  mass*  by 

So  loner  as  these  two  operations  are  performeil  sc{}urateiy, 
the  doubtful  signs  may  be  preserved  in  each  teni),  because  s 
need  not  be  travelled  round  in  the  same  direciion  tor  tlie  two 
summations ;  but  if  we  perforin  tiie  second  int^raUou  con- 
jointly tor  the  two  masses,  tiieir  sura 

the  mark  of  interwgMieit  deneliBg  thai  tmeortke  other f  but 
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not  either  of  the  signs  +  must  be  used«  and  the  question  is* 
which  ? 

This  will  be  answered  by  taking  tliileieiit  points  in  the 
bounding  line,  which  may  be  continuous  or  not.  Now  every 
line  returning  Into  itself  whether  continoous  or  not»  will  natu- 
ral ly  divide  with  respect  of  any  given  system  of  axes^  into 
at  most  lour  parts,  or  sets  of  parts;  two  in  which  dx  and  dy 
bodi  increase  or  both  decrease^  and  two  in  which  one  increase! 
and  the  other  decreases. 


Take  P,,  Pg,  P4,  any 
points  in  the  four  quadrants 
respectively,  it  will  be  ob- 
served that. 


At  the  f  column  enters  additively,  and  the  column 
Bubciactivdy. 

At     both  odnmns  are  additive. 
^  At  Ps  the  ff  column  is  additive  and  the  p  column  subtra^ 

tive. 

At  P4  both  columns  enter  subtractively. 

Again,  reckonmg  round  in  the  direction  of  the  anows» 

At  Pp  X  and  y  are  both  increasing. 

At  P^,  r  is  increasing  and  if  decreasing. 

At  P3,  X  :\m\  1/  both  rlccrease. 
At  Pj,  r  IS  decreasing  and  y  increasing. 
^  Thus  when/(^  dy)  and  J^,o' d x)  are  affected  with  the  same 
signs,  dx  and  dy  are  of  opposite  signs ;  and  when  fp  d y^ 
dx  are  of  opposite  signs,  dx  and  dy  are  of  the  same  sicrn. 
Hence  it  appears  that  the  mass  of  the  area,  density 
at  {x,y)  is  p  -\-  p\y  is  capable  of  being  represented  by 

XL VI I.  Notice  of  a  Mineral  Spring,  Menero  Dorvns,  K  S. 
Wales.  By  Dr,  F.  Lhotsky,  Late  of  the  C.  S,  Van  Uienien's 
Land,* 

IN  the  small  tract  of  country  as  yel  known  of  New  Holland, 
a  number  of  interesting  facts  relating  to  mineralogy  and 

•  Coammniested  Iqr  the  Anthor. 
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geolon^  have  been  discovered^  although  geology  being  bat  a 
new  science  in  Europe,  has  but  very  lately  reached  that  newest 
continent  The  burning  mountain  described  by  Mr.  Wilson, 
the  remains  of  a  crater  seen  by  Major  Mitchell,  and  the  mi- 
neral spring  I  am  about  to  notice  are  among  the  most  inters 
esting  data  in  this  depai  iinctit. 

The  spring  is  situated        miles  Iruni  Sydney,  amon^rst  ex- 
tensive uninhabited  downs,  whu  li  i>k.irt  the  Australian  Aips  on 
their  eastern  side.    The  formation  about  tlie  spring  is  calca- 
reous, and  the  iniinediate  neighbouriujud  ol  it  is  formed  by 
an  extensive  level  of  travertine,  just  like  that  with  which  the 
plains  of  Romagua  are  covered.    The  spring  forms  (after 
naving  been  enlarged  by  me)  an  aperture  of  9  diameter,  and 
die  water  b  of  a  nearly  constant  temperatnre  of  50^  Fahr^ 
altboujuih  the  ahr  was^  daring  my  short  stay,  at  98^.  The  water 
is  perfectly  clear,  and  only  disturbed  by  the  continual  evoltt- 
tion  of  carbonic  acid  jns,  with  a  large  quantity  of  which  the 
water  is  saturated,   "niis  having  been  subjected  by  me  to 
evaporation,  a  salt  was  obtained,  which  has  been  examined  by 
Professor  Daubeny  of  Oxford,  who  has  given  the  resultSf 
which  will  be  found  at  the  conclusion  of  the  present  notice. 
The  water  has  the  taste  of  JSeitzer  wnter,  and  was  examined 
shortly  alter  my  return  from  the  Australian  Alps,  in  the 
Civil  Hospital  of  Sydney,  by  the  Colonial  Surgeon,  and  other 
qualified  jici  sons.    Its  chemical  ingredients  when  ascertained 
bv  the  apphcalion  ui  the  usual  tests,  very  nearly  corre:>poDd 
lu  those  Ibund  by  Prof.  Daubeny  in  the  salt. 

I  wiU  mention  a  curious  geological  occurrence  on  the  pre- 
sent occasion.  The  level  of  travertine  before  alluded  to  is 
covered  widi  a  white  salt,  efflorescing  therefrom^  and  which, 
conjointly  with  the  fragments  of  travertine  strewed  abouty  givea 
the  whole  locatity  the  appearance  as  if  some  extensive  build- 
ings had  been  going  on,  and  the  plasterer  just  left  off  work- 
ing. Caves»  which  contain  bonesi  occur  in  the  vicinity  of  the 
spring. 

The  following  is  the  memorandum  of  Prof.  Daubeny : 
**Thesalt  which  you  described  as  efflorescing  near  a  chemical 
spring  in  Australia,  contains  carbonate  of  lime,  common  salt, 
a  little  sulphate  of  soda,  and  soiiie  j)eroxide  of  iron.  The  salt 
which  you  represented  as  btin^'  procured  by  tlie  evaporation 
ut  the  water,  contains  muriau  s,  calcareous  earth  in  combina- 
tion with  carbonic  acid,  a  trace  of  magnesia,  uud  iron." 

1  have  a  botde  of  the  water,  which  (like  those  examined  in 
Sydney)  was  hermetically  sealed  at  the  mouth  of  the  spring, 
10  be  kept  for  aoalysiB. 
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Jan.  9, —  A  N0TIC;E  was  first  read  on  the  Ui.^covcry  of  the  Basiio- 


The  first  fcmains  of  the 
Harlan's  notice,  were  a  wtebra  and  iome  otber  bcmca  ftnad  in  tiM 
marly  banks  of  Waahata  river,  Arkansas  territory.  In  the  antuan 
of  1834,  he  examined  another  collertlnn  r!i«ooverrd  in  a  hnrd  llme- 
•tone  in  Alabama,  und  con-i'^tinu  at  severul  *  normous  vertebra?,  a 
bttmenis,  portions  of  jaws  Wiili  Ltetli,  and  some  other  fragments  »up« 
posed  to  belong  to  the  same  animal.  In  the  matrix  of  the  vertebra 
ttoin  tbe  WadMla  ri w  waa  a  fioinl  CknMa. 
tertiary  dcpoiiti,and  tpeeimens'of  Nautnii«,Sctttelli«and  Modiolus  of 
extinot  ana  new  spades;  sharks'  teeth  have  also  beenfomd  laa  aimflar 
rock  in  tin*  x'irinitv  of  tlie  locality  from  \v!nr}i  the  other  collection 
was  procured.  Dr.  Hiuliin  was  originally  incliiu  d,  fnna  Ihe  struc 
ture  of  the  teeth,  to  couaider  these  fossil  remains  as  iiaving  belonged 
to  a  marine  carnivorous  animal ;  but  from  an  examination  oi  the 
bones  he  waa  indneed  to  eencbde,  that  they  were  poctloDa  of  a 
aewganna  tt  Samiana^  fer  whtoh  he  propoaad  the  name  of  Baahn 
aanros. 

Dr.  ILirl  ill  then  briefly  described  a  portion  of  an  upper  jflw  of  a 
Saurian  discovered  by  a  heaver- trapper,  on  or  near  the  banks  of  the 
Yellowstone  river»  in  tlie  tt:rritory  of  the  Missouri,  imbedded  hi  a 
hard  blue  limestone  rock.  On  ^t  inspection  Dr.  Harlan  believed, 
from  the  atnictare  of  the  teeth,  the  mode  of  dentttkm.  end  the  po- 
aition  of  the  anterior  maret,  the  fragment  helonged  to  an  lehthyo* 
saurus ;  but  as  it  differs  entfarely  from  that  genus  in  having  separate 
alveoli,  and  in  the  form  and  position  of  the  intermnxillarv  bones, 
while  it  approaches  in  the  latter  characters  the  batrachian  reptiles, 
he  iias  formed  for  the  fossil  a  new  genua  designated  by  the  name  of 
Batrachioaauros. 

A  paper  waa  afterwarda  read,  entitled,  Ohaervatiooa  on  the 
Teeth  of  the  Zeoglodon,  Basiloaaurus  of  Dr.  Harlan,"  hy  Bidmrd 
Owen,  Esq.,  F.G.8.»  HnnteriaaPtaiMaQr  in  tfaelUiyal  Golkge  of 
Sorgeone.  London. 

During  the  recent  discussions  resj)ccting  the  Stonesfield  fossil 
jaws,  one  of  the  strongest  arguments  adduced  and  reiterated  by 
M.  de  BlamviHa  and  otJbers  in  support  of  their  saurian  nature,  was 
lonnded  on  llie  preaumed  existence  in  America  of  a  foasS  reptile 
possessing  teeth  with  double  fangs,  and  oaDed  hy  Dr.  Harlan  tlie 
Basilosaurus.  To  the  validity  of  this  argument,  Mr.  Owen  refused 
to  assent,  until  the  tectli  of  the  American  fossil  had  been  subjected 
to  a  rC'CXFiTiimation  with  mi  ( -ipecial  view  to  their  alleged  mode  of 
implantation  ni  the  jaw ;  and  until  they  had  been  submitted  to  the 
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test  of  tltt  mkroteofMe  investigilioB  of  tiwir  intimate  Btnictui* 

with  reference  to  the  true  affinities  of  the  animal  to  which  they  he- 
longed.  The  recent  arrival  of  Dr.  Harlan  in  Engrland  with  the  fn?=iil.s, 
and  tJic  permiggion  which  he  liaf*  liberfilly  granted  Mr.  Ovveu  of 
having  the  necessary  sections  made,  iiavc  enabled  hitu  to  determine 
tlM  muuoatmBm  aatare  of  the  foi^ 

Aittong  the  parti  of  the  BarilowniTng  lmm|^t  to  lag^ttid  Vj  Dr. 
IbHan,  are  two  portions  of  hone  belonging  to  the  upper  jaw  ;  the 
larg^er  of  tlieni  contains  three  teeth ;  the  other,  the  sockets  of  twoteeth. 
In  the  hirger  specimen,  the  crowns  of  the  teeth  are  more  or  less  perfect, 
and  they  are  compressed  and  conical,  hut  with  an  obtuse  apex.  The 
longitudinal  diameter  of  tixu  middle,  and  must  ^rfiect  one,  i&  three 
iiuwBBf  the  tiMimfM  4hvi^*i^  one  looh  two  lines,  and  the  height 
•bore  alToiilar  parocess  two  inches  and  a  half.  The  crown  is  trana* 
venelf  ooutraeted  in  the  nudfOe,  giving  its  horizontal  section  an 
Hour-glass  form  :  and  the  oppo!?ite  wide  lon<^itudinal  grooves  which 
produce  tliis  shape,  becominj^  deeper  as  tlie  crown  approaches  the 
socket,  at  length  meet  and  divide  the  root  of  the  tooth  into  two  se- 
parate fan||iti.  The  two  teeth  in  tlie  fore  part  of  th^  jaw  are  smaller 
tlMHi  the  hiate  tooth*  and  the  anterior  one  appean  to  be  of  a  nm- 
pler  atractiiie, 

A  worn-down  tooth  COPtMaed  In  another  portion  of  jaw,  Mr.  Owen 

hnrl  sliced,  and  it  presented  the  same  hour-glass  form,  the  crown 
1)1  iiiLT  divided  into  two  irregular,  rounded  lf)!je«  join(  fl  by  a  narrow 
itellunus  or  neck.  The  anterior  lobe  is  piiiced  obliquely,  but  the 
posterior  parallel  with  the  aus  of  tlie  jaw.  The  isthmus  increases 
m  length  aatfao  tooth  deseendi  in  the  aoieketimtil  the  is<h^ 
diMppean>  and  the  two  portions  of  the  tooth  take  on  the  character 
of  separate  fangs.  It  is  evident  that  the  pulp  was  originally  simple, 
hut  that  it  soon  divided  into  two  parts,  from  which  the  growth  of 
the  ivorv  of  the  teetli  proceeded  as  from  two  distint  r  centres,  now 
separately  Hurruuuded  by  concentric  striae  of  growth,  the  exterior 
sending  an  acute-angled  process  into  the  isthmus.  The  cavitas 
pidpi*  whidi  is  vai7  anaU  m  the  cram  of  the  tooth*  conti^ 
tnmn  daaoanda,  anid  is  ahBoatoMitaiatednear  the  extwniiity,  prowng 
that  the  teeth  were  developed  from  a  temporajry  pulp. 

The  sockets  in  the  anterior  fragment  of  the  up])cr  jaw  are  indistinct 
and  filled  with  hard  calcareous  matter,  but  a  tran- verse  horizotital 
section  of  tlie  alvt^plar  margin  pruvt^,  that  thi^c  sockets  are  £»ingle, 
and  thsA  the  teeth  lod|^ed  therein  had  single  fangs.  In  the  anterior 
is  an  iadieatiDC  of  the  tranavene  median  oontmetion. 
showing  tiiat  this  tooHi  resembled  in  fiwrn.  to  a  certain  degiree,  the 
posterior  tooth.  A  plaster  cast  of  a  portion  of  the  lower  jaw  af« 
forded  the  only  mean?  of  studying  this  part  of  the  fo.«sil.  It  con- 
tains four  teeth,  of  whicli  the  two  posterior  are  nearly  contiguous, 
the  next  m  at  au  interval  of  an  inch  and  a  half,  and  the  must  an- 
terior of  Uro  inches  lErom  the  preceduig.  The  last  tooth  is  more  aim- 
jdb  in  tan  than  those  behindhand  it  has  been  descriM 
This  frafiienfc  d  the  lower  jaw  thus  coufirms  the  evidence  affinded 
by  the  fttgnenta  of  the  lypcr  jwr,  that  the  teeth  in  the  BnaiTnaaBnia 
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ware  of  two  Idnda,  tlie  anterior  being  smaller  and  ampler  ia  fianst 
■nd  fmrllier  from  each  otiier  than  thooe  behind. 

Mr.  Owen  tlien  proceeds  to  compare  the  B{usilo«anru?  with  those 
animah  which  have  thrir  teeth  lodtrecl  in  di^^tinct  sockets,  as  the 
Splivnenn,  and  its  congeners  among  hshe<?,  the  Pk'siosauroid  and  Cro- 
codiie;ui  baui  ia,  aud  the  class  Mammalia ;  but  as  there  is  no  instance 
of  dtber  iisb  or  reptile  having  teeth  implanted  hy  two  ianga  in  a 
double  aoekety  hecommenoee  his  compariaon  of  the  Basilosaums 
with  thoie  Mamoialia  whidi  moat  nearly  xeiemble  the  foasil  in  other 
respects.  Among*  the  znnjihngous  Cetacea  the  teetli  nre  always  si- 
milar as  to  form  and  structure,  and  are  invariably  implanted  in  the 
pocket  by  a  broad  and  simple  basis,  and  they  never  have  two  fangs. 
Among  the  herbivorous  Cetacea  however,  the  structure,  form,  num- 
ber and  mode  of  implantBtton  of  die  teeth  diiEer  oonatderably.  In 
the  Muiatee,  the  molan  have  two  long  and  aepaiate  ftnga  lodged 
in  deep  socketa*  and  the  anterior  teeth,  when  worn  down,  pr^nt 
a  form  of  the  crown  similar  to  that  of  the  Basilosaunie,  h\\\  the 
opjX)site  indentations  are  not  so  deep  ;  and  the  entire  grmding;  sur- 
face of  the  molars  of  the  Manatee  ditiers  considerably  from  those  of 
the  liasilosHurub,  the  anterior  supporting  two  transverse  conical 
ridges,  and  the  poaterior  three.  The  Dngong  reaemblea  mote  neaily 
the  foaul  in  ita  molar  teeth;  the  anterior  ones  being  aottUer  and 
simpler  dian  Ihe  poaterior,  and  the  complication  of  the  latter  being 
due  to  exactly  the  same  kind  of  modification  m  in  the  Basiloraunis, 
viz,  a  transverse  constriction  of  the  crown.  The  posterior  molar 
has  its  longitudinal  diameter  increased,  and  its  transverse  section 
approaches  tu  llic  hour-glass  figure,  produced  by  opposite  grooves. 
There  ia  in  thia  tooth  alao  a  tendency  to  the  fonnation  of  a  double 
fang,  and  the  eatabliahment  of  two  oentrea  of  radiatiott  for  the  caki- 
gerous  tubes  of  the  ivory,  but  the  double  fiuigia  probably  never  com* 
pleted .  The  teeth  in  the  Dogong  moreover  are  not  aeattered  aa  in 
the  Basilosaums. 

Mr.  Owen  then  briefly  eompared  the  teeth  of  the  fossil  with 
those  of  the  Saurians,  and  stated  that  he  had  not  found  a  single 
inatanoe  of  agreement  in  the  Baailoaannia  with  the  known  dental 
pecnUaritiei  of  that  class.  From  the  Mosiisaurus  the  teeth  of 
the  American  fossil  differ  in  being  implanted  freely  in  socketa  and 
not  anchylo^f'd  to  the  substance  of  the  juw  ;  from  the  Ichthyosaurus 
and  all  the  I  :( rtiue  Sauriain  being  implanted  in  distinct  socket8,and 
not  in  a  cwuLiiiuous  groove ;  from  the  Plesiosaurus  aud  crocodilean 
reptiles  from  the  fanga  not  being  simple  aud  expanding  as  they  de- 
aoend»  but  double,  diminiahing  in  aize  aa  tiiey  aink  in  the  aocket, 
and  becoming  conaolidated  by  the  progreaaive  deposition  of  dental 
substance  frMi  temporary  palp  in  progress  of  abaoiption.  In  tiie 
Enaliosaurin  and  the  Crocodilia,  moreover,  there  are  invariably  two 
or  more  «^erms  of  new  teeth  in  different  statics  of  formation  close  to 
or  contained  within  the  cavity  of  the  base  of  the  protruded  teeth  ;  but 
the  Basilosaurus  presents  no  trace  of  this  characteristic  Saurian 
atmetore.  Fkom  the  external  charMten  only  of  the  teelii,  Mr.  Ofrea 
fherefince  inferat  that  Ite  fossil  waa  a  Mtmniifar  of  tim  oetMseona 
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order,  and  intermediate  to  the  herbivoroat  and  jNacivenMiS  Mctioiu 

of  that  order,  as  it  now  stands  in  the  Cuvierian  system. 

In  consequence  however  of  the  Basilosanms  having  been  re- 
garded as  affording  an  exceptional  example  among  ilcptiiia  oi  teeth 
having  two  fangs,  though  contrary  to  all  analogy,  and  as  the  other 
^dhaiacten  stated  above  may  be  oimndeied  by  tbe  same  aoatomista. 
to  be  only  exceptions,  Mr.  Owen  procured  sections  of  the  teeth  for 
microscopic  examination  of  their  intimate  structure  Md  far  com* 
paring  it  with  that  of  the  teeth  of  other  nnimals. 

In  the  Sphyncna  and  allied  fossil  tishes  which  are  implanted  in 
sockets,  the  teeth  are  characterized  by  a  continuation  of  medullary 
oanab,  ananged  in  a  beautifully  reticulated  manner,  extending 
tbrougb  the  enltre  snbstance  of  tbe  toodi,  and  affording  innumerable 
centres  of  radiation  to  extremely  fine  calcigerous  tubes. 

In  the  Ichthyosanrus  and  Crocodile  the  i)ulp  cavitv  is  simple  nnd 
central,  as  in  Alammalia,  and  tlie  rnlcigerous  tubuli  radiate  from 
this  centre  to  every  part  of  the  circumterence  of  the  tooth,  to  which 
they  are  generally  at  riglit  angles.  The  crown  of  the  tooth  in  these 
Sauriaas  is  covered  with  enamel,  wlule  that  part  of  the  tooth  which  is 
tn  the  alveolus  is  surrounded  with  a  Uiick  layer  cortical  substance. 
In  the  Dolphins  which  have  simple  conical  teeth  like  the  higher 
leptilefi,  the  crown  is  also  covered  with  enamel  and  the  base  with 
csmentum.  But  in  the  Cachalot  and  Dugoni^  the  whole  of  the 
teeth  is  covered  with  caementum.  In  the  Dugong  this  external  layer 
presents  the  same  characteristic  radiated  purkingian  corpuscles 
or  cells  as  ia  the  csmentom  of  the  Iranian  teeth,  and  those  of  other 
animals  ;  but  tbe  ca>mcntum  of  the  Dogoii^  differs  from  that  of  tbe 
Pachyderms  and  Ruminants  in  being  traversed  by  numerous  calcige- 
rous tuhes,  the  corpuscles  or  cells  being  scattered  in  the  interstices 
of  these  tubes.  Now  the  crowns  of  the  teeth  of  the  Basilosau- 
rus  evidently  exhibit  in  many  parts  a  thin  investing  layer  of  a 
snbstance  distinct  from  the  body  or  ivory  of  tbe  tooth,  and  tbe  mi* 
eroseopie  examination  of  a  thui  layer  of  this  siibstence  proves  it  to 
possess  the  same  character  as  the  caementum  of  the  down  of  tbe 
tooth  of  the  Dugong-.  The  purkingian  rcll^-  are,  in  some  places, 
scattered  irregularly,  but  in  others  are  arranj^cd  in  parallel  rows. 
The  tubes  radiating  from  the  cells  are  wider  than  usual  at  the  com- 
mencement;  but  soon  divide  and  subdivide,  forming  rich  reticular 
tions  in  tlie  interspaces,  and  oommnnicating  with  the  branches  of  tbie 
pai*allel  larger  tubes.  These  are  placed,  as  in  tike  Dugong,  perpen- 
dicular to  the  surface  of  the  tooth,  bat  they  are  les.<«  rei^ularlyanranged 
than  the  calcigerous  tubes  of  the  ivory,  with  which,  however,  they 
form  numerous  continuation?.  There  is  a  greater  proportion  of  cze- 
mentum  in  the  isthmus  of  the  tooth  than  elsewhere  ;  and  the  worn- 
down  crown  of  the  tooth  must  therefore  have  exhibited  a  complicated 
stnictore.  'Xlie  entire  substance  of  the  ivory  of  the  teeth  consiste 
of  fine  cskigeniiis  tabes  radiating  from  the  centres  of  the  two  lobes, 
without  any  intermixture  of  coarser  medullar}^  tubes  which  charac- 
terize the  teeth  of  the  Iguanodon ;  or  the  8lightc>5t  trace  of  the  re- 
ticulated canals,  which  distinguish  the  texture  of  the  teeth  of  the 
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SphyneoA  and  iti  congenori.  The  caldgeRmi  \x3bm  iiiidiiiate  regu- 
larly, and,  like  tfaoae  of  the  Dugong,  exhibit  more  plainly  the  pri' 
iBHry  dkhotonoM  biforcations,  and  ^e  agibordiiiate  lateral  bnndies 
given  off  at  acute  angles :  they  also  commmricate  iritli  nonems 

niinnte  cells  Hiranged  in  concentric  lines. 

Thus,  the  microscopic  characters  of  thv  texture  of  the  teeth  of  the. 
great  Baeilosauriui  are  strictly  of  a  mauiuulcrous  nature  ;  and  Mr. 
Owen  imtliar  ahowed  that  they  differ  from  fhoie  ef  die  kmSi  Eden- 
tata, which  are  abo  aummnded  hy  ennentitDi,  in  the  abaenee  of  the 
coarse  central  ivory ;  and  confirm  the  inference  respecting  the  poaitiion 
of  the  fossil  in  the  natural  system  drawn  from  the  external  aapeet  of 
tbe  teeth. 

Mr.  Owen  tlien  adduced  further  proofs  of  the  manimiferou?  and 
cetaceous  character  of  the  Babilosaurus,  from  the  structure  of  the 
vertehra,  which  proves  that  the  epiphyseal  lamln«  were  originally 
separated  from  the  body  of  the  vertebrs,  baft  were  afterwaidamited 
to  it.  In  the  bodies  of  the  smaller  vertebras  the  epiphyses  are 
•vrantinfz;,  and  Mr.  Owen  agrees  witli  Dr.  Harlan  in  inferring  from  the 
common  occurrence  of  this  condition,  that  there  were  originally 
three  separate  points  of  ossification  in  the  body  of  the  vertebrae ;  a 
chmracter  never  noticed  in  the  vertdxae  of  Saurians,  hut  a  most  pro- 
Bsinent  one  in  thooe  of  the  Cetaeea.  Another  ar^gnment  in  fcaonr 
of  the  mammilaonB  and  eetaeeons  nature  of  the  Babilosaurus  is  dfr> 
dnced  from  the  great  ea^mcity  of  the  canal  for  the  spinal  chord, 
which  in  the  Cetacea  is  surrounded  by  an  imnsually  thick  plexiform 
stratum  of  both  arteries  and  veins.  The  cetaceous  character  is 
further  manifested  in  the  short  antero-posterior  extent  of  the  neura- 
pophyses  as  compared  witii  that  of  the  hody  of  the  vertebrs ;  in 
tlwir  regular  concave  posterior  margin,  and  tiie  development  of  the 
articular  apophyses  o^y  from  their  anterior  part :  abo  in  the  form 
and  position  of  the  transverse  proces?C5,  which  however  present  a 
greater  vertical  thickness  than  in  the  true  Cetaoea,  and  approach  in 
thij*  rejspect  to  the  vertebra?  of  the  Dugong. 

Witli  respect  to  the  other  bones  of  the  Basilosaurus,  Mr.  Owen 
Stated,  that  the  ribs  in  their  excentrie  laminatftd  struetme  are  peen- 
liar,  and  nnlike  those  of  any  Mammal  or  Savriaa.  The  hofiow 
atelCtufe  of  the  lower  jaw  of  the  Basiloeaurus.  which  has  been  ad- 
vanced as  a  proof  of  it?  saurian  nature,  Mr.  Owen  shn'^vcd  occurs 
also  in  tlie  lower  jaw  of  the  Cachalot,  and  is  therefore  equally  good 
for  tlic  cetaceous  character  of  the  fossil. 

In  the  compreased  shaft  of  the  hnmems,  and  its  proportion  to  the 
Tsrtebm,  tiie  BasikaanraB  again  approximates  to  tiie  tme  Cetaeea, 
as  much  as  it  recedes  from  the  Enaliosaurians ;  but  in  the  expansion 
of  the  distal  extremity  and  the  form  of  the  articular  surface,  this  hn- 
merus  stands  alone ;  and  no  one  can  contemplate  the  comparative* 
feebleness  of  this,  the  principal  bone  of  the  anterior  extremity,  with- 
out agreeing  with  Dr.  Harlan,  that  the  tail  must  have  been  the  main 
oi^lian  of  locomotion. 

Mr.  Owen,  in  comjAianee  witii  the  suggestion  of  Dr.  Harlan,  iriio, 
hamn^  compared  widi  Mr.  Owen  the  mieroscopic  atmcCiire  of  tiie  ' 
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Uelb  of  Ihe  'Bmukmaanm  with  tlioie  of  liie  Dugong  taA  other  ni- 
autb*  adinlti  the  oorrectness  of  the  iafevences  of  its  mMnmifiBroas 

nature,  proposes  to  substitute  for  the  name  of  Basilosaurus  that  of 
Zeuglodon.  siijrire«ted  by  the  form  of  the  postsrior  mokUB»  whiflb  re- 
lemble  two  teeth  tied  or  yoked  together. 

A  notice  on  "  the  Occurrence  of  Graptolite*  in  the  Slate  of  Gal- 
lowij  in  Sootland,"  bf  C.  Lyell,  Esq.,  V.P.O<S.,  ww  Ant  md. 

On  examming  some  tpeoimens  of  ShXj  sandstone  and  aiiale,  eol- 
leeted  by  Mr.  John  Carrick  Moore,  on  the  shore  of  Loch  Ryan  in 
frtilloway,  Mr.  Lyell  discovered  distinct  remnin.s  of  Graptolites,  re- 
sembling those  found  in  the  Silurian  strata  of  England  and  Sweden. 
As  Mr.  Lyell  is  not  aware  of  these  zoophytes  having-  been  before 
observed  ia  Scotland,  and  as  organic  remains  are  exceedingly  rare 
in  tlie  gnat  range  of  slatjr  aandatoiie  and  shale  wbaob  eoctenda  from 
St.  Abb's  Head  to  Galloway,  he  eonnden  the  diseoverf  of  «  foosii, 
affording  a  test  of  the  relative  ag^e  of  iiioae  beds,  not  unimportant. 
The  strata  containing  the  Graptolites  are  nearly  vaiticalv  and  tbetf 
strike  is  we^t-^outh-west  and  east-north-east. 

Mr.  Sharpe  s  paper  "  On  the  Geology  of  the  Neighbourhood  of 
Lisbon,"  commenced  at  the  meeting  held  on  the  9th  of  January,  was 
then  eonofaided. 

In  1832,  Mr.  Sharpe  laid  before  the  Society,  a  short  aocxMnt  of 
the  geologioalstriieture  of  the  neighbourhood  of  Lisbon* ;  but  having 
since  that  period  resided  for  a  considerable  time  in  the  ^nme  district, 
he  gave  in  the  paper  read  on  the  23rd  instant,  the  result  of  his  more 
extended  and  matured  acquaintance  with  the  country. 

Hie  tiaet  deaenbed  by  Mr.  Sharpe,  is  botmded  towards  the  north 
hy  a  Ihie  estsndmg  Ihun  Toms  Vedraa  by  Sobral  to  Villa  FVanca, 
and  in  the  south  by  the  eoast  ftom  Gape  Eq^hel  to  St.  Ubea;  and 
the  whole  of  its  area  is  about  650  square  mUc!:. 

The  formations  are  arranged  hv  tho  author  in  the  following  order, 
the  local  names  having  been  taken  from  the  points  where  the  strata 
are  best  exhibited : 

Z^Hiaty.  (a.)  Upper  tertiary  sand.— (6.)  Almada  beds. — (c.)  Lower 
vemary  congiOBiennpe* 

Secondary,  (d.)  HipfNifita  limestone. — (e.)  Red  sands^tone.  —  (/.) 
Espichel  limestone.- — (g.)  Slate  clay  and  shale.^(A.)  San 
Pedro  limestone. — (i )  Older  red  conglomerate. 

Igneous  H&ckt, — Basalt. — Granite. 

TB&TIABY  FO&MATIONS. 

The  tartnrjr  dmoaila  ooenpy  a  tract,  only  a  portion  of  which  is 
indoded  wilfam  w.  Shnne'a  district,  as  they  extend  in  a  north>eaat 
direction  to  Abrantes,  adfitenceof  eighty  miles,  and  in  a  south-east  to 

Alcacer  do  Sal,  n  distance  of  fifty  miles.  The  Tagti*'  flows  through 
the  tr;ict  ti  om  A})rantes  to  the  sea,  but  the  greater  part  of  the  ter- 
tiary strata  are  situated  to  the  south  of  the  river. 

(a.)  Upper  Tertiary  Sand, — This  formation  consists  ol  about  100 
ieet  of  fine  gray  qnartnoae  sand,  and  160  Iset  of  eoane  qnartnae 
famginoaa  sand  and  gnpvel.   It  oonatttataa  nearly  the  ndiole  of  the 

^^iWssdings,  Tel.  i.  p.  394-  [or  L.  &  E.  FUl.  Mag.,  vol.  i.  p.  Mf.— Bn.] 
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tertian'  district,  south  of  the  1  agus,  included  widan  tlie  author*s  sur- 
vey. The  strata  are  usually  quite  horizoutal,  except  at  the  edges  of 
the  basin,  where  they  rest  upon  the  inelmed  beds  of  the  sub^oent 
deposits;  and  llie  anthor  did  not  observe  any  instance  of  their 
having  been  disturbed.  They  generally  repose  upon  the  Almada 
limestone,  hut  near  Ahlon  do  Mcco,  to  the  north  of  Cape  Espichel. 
they  are  in  contact  with  the  red  sandstone  formation.  No  traces  of 
organic  remains  have  been  noticed  in  any  part  of  these  sands.  In 
the  lower  beds  a  mine  of  quicksilver  was  worked  profitably  during 
the  last  centoiy  near  Coins,  sonth  of  the  Tsgus;  and  the  fpold  dnst 
Ibr  which  the  sands  of  that  river  have  been  80  kwig  celebinied,  Mr* 
8harpe  believes,  is  derived  also  from  the  lower  or  ferruginous  sands. 

(6.)  Almada  B^(f». — A  complete  section  of  this  deposit  is  not  ex- 
hibited in  the  m  i^abourhood  of  Lisbon,  and  the  strata  are  so  very 
irregular  both  in  thickness  and  composition,  that  it  is  difficult  to 
connect  the  sections  displayed  at  different  looalities.  The  strata  are 
best  exposed  in  the  cliff  south  of  the  Tsgus,  between  TVafiuia  and 
Ahnada.  The  whole  of  the  series  is  arranged  by  Mr,  Bbarpe  in 
three  groups,  the  uppermost  consisting  of  limestone  and  sands,  the 
middle  of  blue  clay,  and  the  lowest  of  another  series  of  limestones 
and  !?ands  :  but  Mr.  Sharpe  does  not  attach  much  value  to  the  sub- 
division ;  as  the  same  fossils  are  fuuud  lu  the  bed^  above  and  below 

the  blue  day.  The  deposit  constitutes  a  triangnhr  tract  on  the 
Lisboo  ttde  of  the  Tagus,  extending  from  that  dty  to  Verddha,  a  di- 

Stsnce  iji  about  fourteen  miles ;  it  also  caps  some  hills  between  Belem 
and  Fort  St.  Julian.  South  of  the  Tagiis,  it  forms  the  cliffs  already 
mentioned;  and  a  band  which  ranires  from  8t.  Ubes  northwp.rds  to 
Palmella,  and  thence  ?outh-west  to  within  a  mile  of  Aldca  do  Meco, 
skirting  the  flanks  oi  a  ridge  of  secondary  formations.  A  detached 
mass  of  the  ALnadA  beds  occurs  at  the  western  end  of  the  Setra  de 
8an  Luiz.  between  St.  Ubes  and  Azeitio,  abutting  unconfonnably 
against  the  elevated  edges  of  the  beds  of  red  sandstone,  and  anotiher  is 
on  the  shtjre  at  the  foot  ot  San  Feli]ipa  near  St.  Ubes.  North  of  the 
Ta^is,  the  beds  incline  from  5"  to  10^  to  tlie  south-ea-'^t;  but  to  tlie 
south  of  the  river  between  St.  Ubes  and  Aldea  do  Meco,  the  dip  varies 
from  25^  to  30^,  and  conforms  to  the  position  of  the  band  with  respect 
to  the  ridge  of  secondsry  rocks,  being  to  the  south-east  between  St, 
Ubes  and  Palmella,  and  to  the  north-west  between  the  latter  town  and 
A  zeitao .  The  beds  of  the  detached  mass  near  the  western  end  of  the  Serra 
de  Snn*T.uiz,  dip  about  30"  north,  and  those  of  the  maj^s  on  the  shore 
at  the  toot  of  San  Fulippa,  80°  towards  the  older  red  conj^lomerate, 
having  been  thrown  over  beyond  the  perpendicular.  On  tlie  coast 
at  Ca&Ihas  near  Almada,  the  level  of  the  strata  is  affected  very  con- 
nderably  by  feults.  North  of  the  Tagus  a  &nlt  cuts  off  the  tertiary 
strata  at  Oeiras,  the  Almada  beds  fanning  one  bank  of  the  stream, 
and  the  Hippurfte  limestone  the  opposite  ;  but  the  strata  of  each 
deposit  are  horizontal.  In  l.i'ibon  the  Almada  beds  rest  uncon- 
formably  on  the  Hippurite  lime.sLone  ;  but  between  the  city  and  Ver- 
deiha,  conformably  on  the  lower  tertiary  conglomerate.  In  the  band 
ranging  horn  St  Ubes  by  PsbneUa  towards  Alden  do  Meco,  they 
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repose  in  genenl  alio  oonfoniDiUy  on  the  rod  landstMie.  The 
gveatett  hright  attuned  by  the  ImiMtioiiis  the  Cwtile  Hill  neir  Ttl- 
nella,  the  summit  of  which  is  930  feet  abore  the  level  of  the  tea, 

and  at  this  point  two  lines  of  disturbance  meet.  Fossils  are  very 
abundant  in  some  of  the  beds,  but  suthcient  attention  has  not  yet 
been  paid  to  tliera  to  permit  their  being;  compared  with  the  org-unic 
remaios  of  other  tertiary  district^».  A  long-hinged  oyster,  Osirea 
hngirotirif,  Mr.  Shaipe  eonaideie  ideuticBl  with  a  apedea  common 
in  the  tertiary  depoaita  of  the  aouth  of  Spain.  Small  quantitiea  of 
quicksilver  have  been  found  in  aeveral  placea  in  a  bed  of  sand  im* 
mediate!}'  above  the  Mnc  day  or  central  division  of  the  formation. 

(c.)  Lower  Ter  liar  tj  (i  it  q  lamer  ate. — This  deposit  consifts  in  the 
upper  part  of  distinctly  stratified  couglomeratei*,  compofeed  of  lime- 
stone pebbles  imbedded  in  a  calcareous  matrix ;  and  in  the  lower 
of  aands,  grits*  gravel,  and  marl.  Within  the  diitrict  examined  by 
Mr.  Sharpe,  it  oocora  only  on  the  Lisbon  aide  of  the  Tagos,  forming 
a  band  from  that  city  by  Odivellas,  Camarate,  Luuree«  and  Tojal, 
to  the  neighbourhood  of  Alhandru,  on  the  banks  of  the  Tagug,  and 
skirting  the  western  and  north- western  boundary  of  the  Almada 
beds.  The  conglomerate  occurs  also  on  some  of  the  detached  hills 
between  Belem  and  the  Bay  of  Cascaes.  The  deposit  dips  to  the 
aonth-east  under  the  Almada  beds  at  an  angle  of  10*  or  15^  but  in 
the  lowest  strata  the  dip  ia  30^.  For  a  abort  diatanoe  aouth  of 
Alhandra,  the  conglomerate  rests  upon  the  red  sandstone,  but 
throughout  the  remainder  of  its  range  npon  basalt.  No  ozganio 
remains  were  noticed  in  the  deposit. 

SECONDARY  FORMATIONS. 

In  few  countries  can  the  sqwuration  between  the  tertiary  and 
aeoondary  fbrmationa  be  more  atrongly  marked  than  In  the  neigh- 
bourhood of  Lisbon.  The  depoaita  oi  the  older  class  of  rocks,  Mr. 
Sharpe  states,  were  disturbed  and  denuded  previously  to  the  com- 

menrement  of  the  tertiary  epoch,  and  an  immense  mass  of  basalt  is 
interposed  between  the  newest  of  the  secondary  rocks  and  the  most 
ancient  of  the  tertiary  series. 

{d.)  IlippurUeldmettmie, — ^The  upper  part  of  llda  feimatkm  eon- 
aista  of  ammationa  of  marl  and  limeatone,  succeeded  by  beds  of 
limestone  containing  thin  horizontal  beds  ffint ;  and  tlie  lowest 
part  of  various  strata  of  compact  limestone  ;  amounting  in  the  whole 
to  a  thickness  of  above  500  feet.  The  formntir  n  is  confined  to  the 
north  of  the  Tagus,  where  it  presents  several  distinct  bands,  which 
rest  upon  the  red  sandstone,  and  are  overlaid  by  basalt,  lac  most 
tonthem  tract  extends  from  Cascaes  Bay  nearly  to  Lourea ;  another 
irregnlar  strip  ranges  from  Montelavar  to  a  littie  to  the  eastward  of 
Bttcellas ;  and  a  third  distxi^  eommencing  near  Villa  Franca, 
stretches  to  the  north  beyond  the  range  of  Mr.  Sharpc's  district.  A 
portion  of  Lisbon  nl?o  stands  upon  Hippurite  limestone.  In  some 
parts,  especially  ou  the  coast,  the  dip  is  slightly  towards  the 
south-east,  but  from  Loures  to  beyond  Bellas  it  varies  from  30*^ 
to  50*  in  the  same  diraetion.  The  atnta  do  not  alwiya  xeat  oon^ 
ftvaMihly  on  thoae  of  the  anbaeanent  red  aandatone,  fat  near  Cas- 
eaea,  the  limeatone  beda  m  bonaonlalt  and  tiie  landitoper  en  which 
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they  lie  is  inclined  at  a  considerable  angle.  ITie  narrow  valley  of 
Alcantara,  rlo?e  to  Lis^bon,  i«  the  line  of  a  considerable  fault,  the 
stmtR  dipping  luoppoMtti  dircctiuus  hota  the  valley,  or  15°  L  j wards 
tlie  wc&t,  and  10°  towards  the  east.  Another  auteclinai  ime  mter- 
MCti  the  apper  put  of  this  viUey ;  and  at  the  point  where  the  two 
dtttiiibeiiccieraet,oofisidenbledmngem 

In  one  quarry  Mt,  Bhaipe  noticed  eight  small  faults,  and  the  walls 

of  the  rocks  on  each  side  of  the  fissures  had  a  beautiful  polish. 
Though  the  author  has  adopted  the  term  Hippurite  limestone  for 
this  deposit,  yet  he  did  not  discover  anv  remnins  of  that  f:;riius,  hut 
great  abundance  of  Spheruiitc^i,  some  ul  thein  probably  ui  known 

speoes,  and  otiber  foesOs  of  tiie  funify  of  Rndiitiu  He  obtained 
idso  a  ooniiderable  iiiiinber  of  shells,  iiidiidiiig.fiM9ff«)bMlbfi|p 

Pecten  quadricmtatus  and  Pecten  striato^ewMUB, 

(e.)  Red  Sanrls'(f)ne.~TK\^  formation  consist?  of  various  sands, 
sandstones,  marls,  and  limestone,  which  are  grouped  byMr.Shaipe 
in  the  following  manner : 

Upper  Division. — Ferruginous  sand6,  sandstones,  and  coloured 

Bails. 

Middle  IHvision. — Cakanons  sandsbniies  and  eoarse  Itmeitones. 

Lowest  Division. — Coana  sands,  sandstones,  and  grits. 

The  extent  of  country,  composed  of  this  formntion,  is  very  con- 
siderable.   North  of  the  I'agus,  the  red  sandstone  covers  the  greater 
portion  of  the  area  to  the  westward  of  the  tertiary  stmta  and  Hip- 
purite limestone,  Uie  only  tract  belonging  to  other  deposits  being 
the  hills  at  Cintia,  and  tiie  lower  ridges  immediately  surroimding 
tiiem.  A  denuded  strip  of  sandstone  is  also  exposed  between  Lomes 
and  Cape  Sinchette.    South  of  the  Tagus,  the  red  sandstone  forms 
a  tract  of  variable  breadth,  extending;  from  Palmella  to  the  coast,  a 
little  north  of  (Jape  Espi clu'l .    Tlic  beds  of  this  formation  are  greatly 
affected  by  faults  and  vary  much  in  the  angle  of  inclination,  but  the 
prevailing  dip  is  towards  the  south-east  throughout  the  districts  on 
iStut  Lisbon  side  of  tiie  Tagus.   In  the  tcaot  Mtween  Fslmdla  and 
the  coast,  the  strata  have  also  been  distofbed  by  oonsiderable  finite^ 
but  their  usual  dip  is  north,  or  north-west,  at  a  high  angle.  Near 
Lisbon,  the  connexion  of  the  red  sandstone  with  the  suhjacent  for- 
mations    not  often  exposed,    North  of  Cintra  the  sandstone  rests 
almost  horizontally'  upon  inclined  strata  of  Espichel  limestone, 
shale,  Ssn  Pedro  luneslQiie  and  granite.  South  of  the  Cintra  lulls, 
it  reposes  wj  irregolsily  upon  the  Espiehel  limestone:  and  soutli 
of  the  Tagus,  with  every  degree  of  want  of  oooformity,  upon  the 
limestone  of  the  Serra  d'Arrabida  (Espiehel  limestone) ;  and  in  a 
•  great  vRrietr  nf  positions  upon  the  lofty  peaks  of  the  older  red  con- 
giomerate  of  tliP  Cavoens  and  the  Serra  de  San  Liiiz  near  St.  Ubes. 
Lignite  occurs  in  several  places,  and  lu  sufficient  quantities  to  have 
led  to  imsncofsnfal  rescaraies  finr  ooal.  Sulphur  also  thickly  en- 
enists  some  of  the  sandstone  stmtn;  and  gypsum  has  been  woiked 
near  Santa  Anna,  south  of  the  Tagus.   Mr.  Sharpe  is  of  opinion, 
that  the  tepid  springs  of  Estoril,  near  Cascaes,  may  derive  rhcir  \nrttjes 
from  tht^  ^u][)liurtnn^^  strata:  -.xwd  tliat  the  hot  spnngs  of  Caltlaa 
da  Ramha  may  owe  their  sulphureous  qualities  to  similar  strata. 
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The  only  org-anic  remains  foiiiid  iu  the  sandstones,  are  vegetable 
impressions  and  seed-vessel?  ;  but  iu  the  calcareon--^  bcdr^,  corals  and 
sheila  occur,  and  Mr.  Sharpe  has  been  able  to  identify  soiae  of  the 
latter  with  the  Perm  ruffosa,  Trigmua  lUtrata  and  TerebrtUula  in- 
terwtedia,  of  the  Bogliah  teoondary  oolitifi  seriM. 

(/.)  Espichel  Limestone. — This  formation  oonatitateB  the  flat,  outer 
bwd  which  encircles  the  Cintra  hills,  also  tbe  range  of  hills  bt» 
tween  Cape  Espichel  and  Cezimbra,  and  most  probably  the  Serra 
d' Arrabida  near  St.  Ubes.    At  the  first  of  these  localities,  it  consists 
uf  thick  beds  of  gray  coarse  limestone,  alternating  with  thinner  ones 
of  shale  or  marl ;  at  the  second^  of  a  similar  limestone  with  fewer 
lajm  of  abate ;  and  at  Hie  Serra  d'Anabida,  of  compact  gray  lime* 
atooe  with  no  partings  of  ahale,  except  towards  the  bottom  of  the 
formation.    Around  the  hills  of  Cintra,  the  strata  dip  as  from  a 
centre,  at  angles  rarying  from  20°  to  75° ;  between  Cape  Espichel 
and  Cezimbra  their  inclination  is  iVom  45''  to  70°  to  the  north  ;  and 
in  the  Serra  d^^iirabida  the  prevaUiug  dip  is  also  to  the  north  at  a  high 
angle,  bat  at  the  west  end  of  tbe  Sma  itvadea  fnm  north  to  no(&- 
weat  and  nortb-eaat ;  wbUat  in  tbe  nortiieni  aide  of  tbe  Serra  da 
Vizo,  or  the  eastern  pndongation  of  the  Serra  d'Arrabida*  tbp  dip 
is  toward  the  south.    In  the  Cintra  district  the  limestone  rests  con- 
formably on  the  subjacent  formation  of  shale  ;  between  Cape  Espi- 
clu  1  ami  Cezimbra,  and  in  the  Serra  d'Arrabida  the  bottom  beds 
are  nut  exposed,  aud  consct^ueutly  the  connexion  with  the  inferior  de- 
poaita  la  not  viaiUe;  but  in  the  Serra  de  Viso  tbe  limeatone  repoaea 
quite  naoonfiiimably  uponbigfaly  inclined  atrata  of  the  older  red  oon- 
gjlomeiate.    The  organic  remains  of  this  formation  are  prinoipallj 
casts  of  shells.whirh  are  not  easily  separable  from  the  matrix.  One  of 
the  specimens  obtaim  I i  t  y  Mr,  Sharpe  closely  resembles  a  Trigonia 
from  the  green  sand  of  Blackdown. 

(g.)  ShcUe. — ^The  upper  portion  of  this  depoeit  conaiBtB  princi- 
pally of  abale,  varying  a  good  deal  in  cbaraoter;  tiie  middle  of 
indurated  abale  alternating  r^ularly  and  conformably  with  beda 
of  trap  from  five  to  twenty  feet  thick,  and  the  lowest  of  dark  shale. 
Near  Ramalhjio.  where  the  formation  i«  he^t  displayed,  there  are 
from  twenty  to  tiiirty  distinct  alternations  of  i<^neous  rocks  and  shale, 
the  latter  being  altered  and  indurated  ;  but  in  the  cliff  at  the  Praia  de 
Adraga,  where  tbe  depout  is  diminished  to  about  800  feet«  there  ia 
only  one  bed  of  igneoua  origin.  The  fbnnation  reata  with  perfioct 
OoniFormity  on  the  San  Pedroluneatone,  dipping  on  all  sidea  fiom  tbe 
central  granite  axis  of  Cintra,  at  angles  from  30°  to  60^. 

(h.)  The  San  Pedro  Limestone  forms  an  inner  zone  around  the 
Cintra  hills,  resting  upon  the  gjanite.  The  upper  beds  are  dark 
gray  and  earthy;  but  as  the  limestone  approaches  the  graaite, 
it  gradually  paaaea  into  a  cryafealline  marble.  At  tbe  village  of 
San  Pedro  the  following  aacieaiaeipoaed:'*^ 
Dark  gray  compact  limaatone  aevasal  hundred  leet 
thick. 

Gray  limestone  v.;th  \x'ry  slig-ht  traces  of  crystaliine 

texture,  and  towriids  the  bottom  granular   200  feet 

Coarse  crystalline  marule,  white  or  gray  and  white     J  00 
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CotiMT  eiyitaUiiie  marble,  usually  gray,  but  tarwudi 
the  bottom  Uniih  wbito*  indstiUooaii^    lOOlBflt. 

Granite. 

Tlic  snme  gradual  chaxigc  may  be  traced  all  around  the  C intra 
hilis,  wherever  the  limestooe  can  be  seen  resting  upon  or  approach- 
ing the  granite.  The  lines  of  stratification  are  scarcely  arocted  by 
tiie  change  in  the  stractufe  of  tbe  stone*  and  the  dip  is  from  the 
granite  at  angles  between  40^  and  70^  Imperfect  casts  of  % 
bivalve  and  an  univalve  wore  found  in  this  limestone  by  tlie  author. 

(/.)  Older  Red  Conglomerate.— This  formation  ocrura  only  west 
of  St.  Uhes ;  and  though  Mr.  Sharj>e  describes  it  the  last  of  the 
sedimentary  series,  yet  he  is  not  certain  respecting  its  relative  geolo- 
gical antiquity.  Near  St.  Ubea  it  rises  fironn  beneath  the  red  sand« 
atone  and  tiie  Espichd  lincotODe,  and  it  is  therefore  older  than 
either  of  thoee  rodcs.  The  conglomerate  consists  of  rounded  peb- 
bles of  white  or  ferruginous  quartz,  with  a  ft  w  of  jasper,  mica  slate, 
and  limestone.  They  vary  frrm  half  an  inrh  to  more  than  a  foot  in 
diameter,  and  are  fimily  embeUUcd  in  a  coars^c  lemic^inous  sandstone. 
The  highest  ridge  of  tbe  Serra  de  Covoeus  coneibts  of  this  forma- 
tion* a£o  the  eastern  end  of  tite  Serra  de  San  Iaie,  the  h%her 
parts  of  the  Serra  de  Vigo,  and  the  eoast  from  St.  Ub«  to  the  foot 
of  the  Serra  d'  Arrabida.  At  the  eastern  end  of  the  Serra  de  Co* 
voens  and  in  the  Serra  de  San  Luiz,  the  di]>  of  the  beds  is  to  the 
north,  at  angles  varying  from  '^0°  to  50° ;  at  the  eastern  end  of  the 
Serra  de  Vigo  they  incline  about  30"  to  the  south ;  more  to  the  wcst- 
M  &rd,  in  the  same  serra,  they  are  in  some  places  vertical,  in  others 
they  dip  about  60*  to  the  motfk ;  and  at  the  Torre  de  Ontio,  at  die 
foot  of  the  Serra  d'  Arrabida,  they  are  in^ned  about  10^  north-east. 

The  description  cf  the  sedimentary  rocks  is  followed  by  an 
attempt  to  compare  each  formation  with  its  pmhablc  equivalent  in 
other  parts  of  Europe ;  but  as  the  Lisbon  fossils  have  not  yet  been 
exananed  with  sufficient  care,  Mr.  Sharpe  does  not  venture  to  draw 
any  positive  condusions. 

Of  the  tertiary  seriee,  the  Afanada  beds  akoe  offer  any  terms  of 
eomparison,  and  these  are  not  very  satisfactory.  The  fossils  col- 
lected by  the  author  are  said  to  differ  from  those  of  the  London 
clay,  with  the  exception  of  one  species,  which  is  considered  iden- 
tical with  Nadra  similis  ;  hut  a  long-hin^d  oyster,  Ustrea  longU 
rostris,  abundant  m  ike  Aimada  beds,  agrees  with  a  fossil  common 
hi  the  teitiary  strata  of  Baza,  Lorca  and  Alhama,  in  the  south 
of  Spain,  descnbed  by  Brigadi^  Silvertop;  and  M^.Shaipe  from  an 
ftymSn^rif^  of  these  dqiosits,  as  well  as  from  the  agreement  in  tbe 
oyster,  is  induced  to  consider  the  Moron  and  the  Lisbon  series  as 
of  the  same  ag;e. 

Tlie  Hippurite  hmestone,  Mr.  Sharpehas  no  doubt,  i'^  the  equiva- 
lent of  the  extensive  formation  in  the  ^uutiiui  Europe  characterized 
by  the  shondanoe  of  remains  belonging  to  the  funily  of  JM&Utt* 
and  considered  the  representative  of  the  chalk  and  greenasnd  series 
of  England  and  the  north  of  France. 

Tlie  red  sandstone  \fr  Sharpe  ron^idrrs  to  bcloncr  also  to  tb? 
•econtiary  system,  in  consequence  of  his  having  obtained  hrom  it 
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Hteraia. 

Of  the  formations  below  the  red  sandstone,  the  axithor  offers  no 
data  for  establishing  a  compaxisou  with  dppn«it«  in  ntlicr  parts  of 
Europe  further  than  that  the  Espichel  and  Arrai)ida  iimestories  may 
be  of  the  siune  age  as  the  limestone  of  the  rock  of  Gibraltar,  and 
that  tho  shale  near  Cmtim  mtj  be  the  equivalent  of  the  shale  which 
vndeilles  the  Gibraltar  limestone,  and  constitutes  a  considerable 
portion  of  Andalusia.  He  is  also  of  opinion,  that  the  Cintra  shale 
is  of  the  same  age  with  the  immense  deposit  of  similar  composition, 
which  covers  the  centre  of  the  j)rovince  of  Alentejo,  ej^tending  from 
Alcacer  do  Sol  to  the  coiihnes  of  Algarve. 

The  older  red  conglomerate  of  &e  neighhonifaood  of  8t*  Ubes, 
Mr.  Sharpe  eonsiderB  as  probably  identieal  with  the  ooni^ometate 
largely  developed  on  the  banks  of  the  Vonga,  and  which  rests 
vpon  mica  slate  a  little  to  the  south  of  Oporto. 

IGNEOUS  ROCKS, 

Buiiuii  -—The  principal  deposit  of  this  rock  forms  one  nf  the  most 
important  leatures  in  the  geology  of  the  district  to  the  north  and  west 
of  lisboD,  occupying  an  irregular  area,  estimated  to  be  not  less  tham 
eighty  sqoare  miles.  It  is  diffieult  to  de&ie  its  limits  without  reference 
to  an  accurate  map ;  but  it  may  be  stated  to  form  a  tract  of  Teiy 
varying:  breadth,  from  the  shore  west  of  Belem  by  Queluz,  and 
Odivelias  to  Lourcs.  In  the  neighbourhood  of  the  last  villa^,  it 
turns  S.W.  and  N.E.,  ranging  in  the  former  direction  to  the 
neighbourhood  of  Muntclavar,  and  in  the  latter  nearly  to  Verdelha 
on  die  banks  of  tiie  Tagus.  Besides  this  immense  continnons  mast« 
many  of  the  hills  north  of  Oeiras,  near  the  month  of  the  Tagos,  are 
oappied  by  basalt*  evidently  outl  \  ing  patches,  once  connected  with 
the  grent  deposit.  Hasalt  also  forms  the  summit  of  the  hiUs  ne^ir 
Sobr;d  and  St.  Scbastiano,  resting  upon  tin  red  sandstone.  It  has 
been  already  stated,  that  beds  of  trap  alternate  regularly  and  with- 
out any  appearance  of  disturbance  with  the  central  division  of  the 
dmle  HDnnation  near  Guitra. 

The  rode  varies  considei  r  1  ly  in  duuracter*  and  is  occasionally 
eohminar.  It  is  stated  to  have  frequently  the  appearance  of  a  black 
indurated  clay  with  an  irregolar  schistose  cleavage,  and  breafciiig 
into  very  irregular  rhombf . 

The  only  beds  which  rest  upon  the  basalt  belong  to  the  tertiary 
series*  bnt  it  overlies  bolih  the  Hippnrite  liaoMStene  and  the 
red  sandstone.  To  tiie  westward  of  Loores,  it  cnts  through  these 
formations;  and  the  red  sanditone,  to  the  south  of  the  line  of 
intersection,  has  been  brought  to  a  level  with  the  Hif)purite  lime- 
stone to  the  north  of  the  line.  The  strata  of  Hippurite  limestone 
to  the  north  are  nonrly  horizontal,  while  Uiose  of  the  red  sandstone, 
and  limestone  to  Liie  t>uuth,  are  highly  inclined.   Hence  Mr.  Sharpe 

infers  that  the  great  mass  of  bssalt  was  pomd  finrflk  firom  fissures 
in  the  neighbourhood  d  Lonrss. 

The  cliffs  in  the  bay  of  Csfoaes  exhibit  fine  sections  of  basaltie 

dykes  and  di^ttirhances  ;  and  nn  tlic  licnrh  \vc5t  of  rczimbra  masses 
of  basalt  are  intruded  into  strata  of  red  lanffatfone,  which  SKhibit 
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frait  Bukt  of  dMtarbaMe.   The  Espichd  limestone  and  the  red 

sandstone  have  been  also  greatly  elevated  at  the  CastiB  Hill  at  Oe- 
umbra,  by  a  trap  rock  of  whinh  the  d;itc  is  unciTtuin. 

Although  the  author  had  innumerable  opportunities  of  observing 
the  junction  of  the  basalt  with  the  beds  below  it,  yet  in  no  instance 
did  he  obtem  any  ehange  ia  tbeduffaotera  ol  the  tiib|aoenk  lochi. 
The  eltentUNi  produced  in  the  beds  of  shele.  whi(^  dtemato  tpith 
trap  rodcB  near  Cintra,  has  been  already  noticed.  Mr.  Shaipeeoa* 
aders  the«e  iirneous  strata  to  have  been  ejertofl  contemporaneously 
with  the  deposition  of  the  shale,  and  to  be  coniiequently  older  than 
the  great  coating  of  basalt.  The  Espichel  limestone,  in  contact 
with  the  trap  near  Cezimbra,  is  also  altered,  being  of  a  crystalline 
texture  toadiitMieeofil%lMtfroai  the  ipMoos  rode. 

Oranite  is  found  only  in  the  neighbourhood  of  datra,  fataaang  a 
nnge  of  hills  about  seven  miles  in  length  and  five  in  breadth.  Their 
greatest  altitude  is  less  than  2000  feet.  The  prevailing  rock  is  a 
true  granite  c  Mi-isting  of  nearly  equal  proportions  of  quartz 
and  felspar  with  a  little  mica ;  but  towards  the  western  end  of  the 
chain,  syenite  and  porphyry  ooeor.  In  Ihe  oeatial  poitlooi  of  the 
hille,  tiie  gtanito  ia  ooerMly  gnmedL  and  apliti  into  hutge  lifegufaur 
Uobks;  but  on  the  flanka  it  is  schiatoae,  finely  gnuMd,  cleaves 
into  rhombs,  and  might  be  mistaken  for  a  sandstone.  Veins  of 
large- frrnined  granite,  however,  occnr  in  tlie  schistose  vaiie^*  and 
veins  ol  tinely-grained  in  the  coarse  central  masses. 

Mr.  bharpe  then  describes,  in  detail,  the  dislocations  in  the  sedi- 
amtaiyatniteontheflBiikaofUiegnuiitiehiDa;  and  he  diowa  that 
aA  the  loraiationa,  from  the  San  Pedro  limestone  to  the  Eapiohel, 
have  been  dislocated,  and  thrown  into  highly  inclined  positions,  hot 
the  details  cannot  be  clearly  understood  without  the  aid  of  sections. 
It  may  however  be  stated,  that  in  consequence  of  the  red  sandstone 
resting  in  n^txly  horizontal  strata  against  the  inclined  beds  of  the 
lower  formation,  the  latter  was  disturbed  previously  to  the  de* 
pontioB  of  the  landatoiiei  and  that  conaeqnently  the  imption  oi 
die  gfanite  of  Cintn  took  plaoe  at  a  pedod  anterior  to  tibe  oogia  of 
the  sandstone. 

Mr.  Sharpe  describe"  al^o  with  considerable  minntene«<;  thp  d\»- 
turbance  near  rHlmell  i,  )utli  of  the  Tagus ;  and  he  inlers,  from  tiie 
relative  position  oi  Liie  strata,  that  there  have  been,  in  that  district, 
considerable  elevationa  at  four  diatinet  perioda. 

The  paper  eonehidee  with  aome  ohecmtkma  on  the  earthgnahe 
of  1755  ;  and  the  author,  shows,  that  its  effects  were  entirely 
confined  to  the  tertiary  strata,  and  were  most  violently  felt  on  the 
blue  clay  belonging  to  the  Almada  beds,  on  which  the  lower  part 
of  the  city  is  constructed.  Not  a  building  on  the  Hif^puzite  liiae- 
atone»  or  the  basalt,  was  injured. 


ASTROMomcAL  socirrr. 

Jan.  11,  1839.— The  following  communications  weie  reads  "On 
the  Obliquity  of  the  Ecliptic."    By  the  Rev.  Dr.  Pearson. 

The  object  of  thi*  paper  i«  to  give  an  account  of  a  determmaticm 
of  tht  annual  diminution  of  the  oblu^uity,  by  a  compaiison  of  obser- 
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Vltions  of  the  solstices  made  by  Dr.  Pearson  at  South  Kilworth, 
with  synik^  observations  of  Bradley  at  the  Royal  Observatory,  Dr. 
Pearson  remarks,  that  the  most  remote  determmation  of  the  obli- 
quity which  has  any  claim  to  precision,  is  Dr.  Bradley's ;  and«  ac- 
ooRUoj^y,  tome  one  of  hit  obUqutiM  Iim  bom  ohoieii  by  olmort  all 
practi»l  astnmomen  for  the  purpose  of  oomporiton  irilh.  thatr  owUt 
in  order  to  determine  the  annual  diminution.  But,  notwithstanding 
the  apparent  facility  with  which  the  diminution  may  be  obtained,  by 
a  comparison  of  determiaations  separated  by  a  considerable  intervid 
of  time«  no  two  astronomers  agree  in  their  results.  Dr.  Maskelyno 
oouidMcd  it  to  bo  — 0"'52 ;  Debtmbre  adopted  — 0"*48 ;  Dr«  Brink- 
Uj,  -0''*48;  and  BmmI,  Thme  diaoopaiifliaa*  iHucb 

in  the  ooune  of  years  aflBoaat  to  considerable  quantities,  domand 
that  the  question  of  preference  should  ba  settled ;  and  this  can  Ofldj 
be  effected  by  practical  methods. 

Bradley  determined  ]u<  summer  and  winter  obliquities  by  wparate 
deductions, — a  method  which  rendered  the  result  dependent  uu  the 
aanuaed  latitado  of  tbe  |iluse.  He  aieiuned  the  latitude  of  the  ob- 
■enratory  to  be  51^  S8^  40"*  wbiofa  baa  anee  been  ahown  to  be  too 
great  by  at  least  one,  if  not  two,  seeoods;  aad»  aoeordingly,  all  bis 
obliquities  are  affected  with  a  corresponding^  error,  which  may  ex- 
plain the  reason  why  the  Greenwich  winter  obliquities  are  Fsmaller 
by  hOQie  seconds  than  the  summer  ones.  But  it  is  easy  to  ^<jo  that, 
by  combiuing  the  observations  of  two  succe^ive  solstices,  ikc  iau- 
tnde  may  be-eUminated;  for,  half  tiie  diJferenoeof  tiie  son's  extreme 
meridian  altitudes  gives  the  obliquity  due  to  the  middle  of  tbe  in* 
terval.  which,  if  the  winter  solstice  be  taken  first,  will  be  the  vernal 
equinox.  In  like  manner,  if  we  tRke  three,  or  any  odd  number  of 
succesfiivo  obhquities,  separately  deduced  by  mean?  of  an  assumed 
colatitude,  the  sum  of  the  whole,  divided  by  their  number,  will  give 
the  mean  obhquity  belonging  to  the  middle  epoch,  independent  of 
the  assnmed  eolatitade. 

Bndley's  first  recorded  determination  of  an  obliquity  was  in  the 
winter  of  1753;  and  he  observed  seven  winter  solstices,  and  as  many 
summer  ones,  without  interruption.  Omitting  the  first  determina- 
tion, in  order  to  have  an  odd  number,  and  taking  the  thirteenth 
part  of  the  sum  of  the  remaining  tlurteen  half-yearly  determinations, 
we  bave  an  average  obliquity  coireqxkoding  to  June  1757,  viz. 

Dr.  Pearson  commmced  bis  solstitial  observations  in  June  1838, 
and  continued  them  till  June  1838,  thereby  obtaining  twenty-one 
successive  half-yearly  obliquities,  the  snm  of  which  gives  an  averap^e 
obliquity  corresponding  to  June  183:3.  His  re^-ultis  23°  27'  39"-24Ui>. 
and  is  tlierefore  less  tlian  the  average  resulting  from  Bradley's  de- 
temdnations  by  84"*9087.  Di?idingthisdiflbf«noeby  76.  tbeniim* 
bcr  oi  years  between  the  two  epoeha  (1757—1683),  the  annual  di- 
minntioil  is  found  =  —  O"-450O.  This  accords  very  nearly  with 
the  nnnual  diminution  adopted  bjBessel  in  the  Tabnle  Begio- 
montanse. 

The  instrument  with  which  the  observations  were  made,  is  an  al> 
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titode  and  aiitntttliiiiilniBiaitt  deierilMd  drcmiwtintinlly  in  vol.  ii. 
part  i.  of  the  Memoirs.    Dr.  Peum  daieribes  the  mode  in  ifdnoli 

the  instrument  was  used  and  its  errors  corrected,  toj^ether  with  tlie 
metliods  followed  in  reducing  the  observations,  and  the  elements 
employed  in  computing  the  corrections  tor  parallax,  refraction,  nu- 
tation, and  the  sun's  latitude ;  aiid  concludes  with  a  synopsis  of  the 
reduced  obeervitionB,  which  were  in  number  1648,  and  a  taUe  of 
the  mean  obliquity  on  the  Ist  of  January  in  each  year,  from  1750  to 
1900,  both  incluaiYe*  deduced  from  the  aboye  determinatioa  of  the 
annual  diminution. 

"  On  the  Parallax  of  a  Ceatauri."    By  Profc^por  Hcndcrfon. 

The  two  stars  designated  a'  and  a*  Ccniauri,  are  situated  within 
19"  of  space  of  each  other.  On  comparing  the  obaervations  of  La- 
eaiDe  wHh  those  ol  the  present  time,  it  has  been  (bund  that,  although 
the  two  stars  have  not  sen^ILly  changed  their  relatiTO  portions,  each 
has  an  annual  proper  motion  of  8'$  seconds  of  space.  It  thus  ap- 
pears that  they  form  a  binary  system,  having  one  of  the  grcatf  «t 
projier  motions  that  have  been  obsen-ed:  and  from  this  circumstimce, 
and  the  brightness  of  the  stars,  it  is  rea^jooable  to  suppose  that  their 
parallax  may  be  sofficiendy  sensible  to  powerful  instruments. 

On  reducing  the  declinationa  from  his  observations  at  the  Ci^of 
Good  Hope,  Mr.  Henderson  remarks,  that  a  senstUe  parallax  ap- 
peared, but  he  delayed  communicating  the  result  until  it  should  be 
seen  whether  it  was  confirmed  by  the  observations  of  right  ascen- 
sion made  by  Lieutenant  .Meadows  with  the  transit  instrument. 
He  now  £uds  that  these  observations  also  indicate  a  sensible  pa- 
rallax. 

It  is  to  be  ohaerved,  that  the  obsermtions  both  of  right  ascension 

and  of  declination  were  not  made  for  the  purpose  of  ascertaining  tiia 

parallax,  but  of  determining  the  mean  places  of  the  stars  with  a  pro- 
per degree  of  accuracy.  Had  the  author  been  aware  of  the  proper 
motion  at  au  earlier  period,  a  much  greater  number  of  observations, 
uid  of  such  as  would  have  been  better  adapted  for  ascertaining  the 
parallax,  would  have  been  made,  and  iStkt  leault  thereby  rendered 
more  secure. 

The  right  ascensions  and  declinations  of  the  two  stars  (which  are 
always  above  the  horizon  of  the  Cape,  and  favourably  ])Iaced  for  ob- 
servadon  at  all  seasons,)  have  been  determined  by  comparisjons  with 
such  of  the  principal  or  standard  stars  as  were  observed  on  the  same 
day.  It  is  consequently  assumed  that  the  latter  have  no  sensible 
paiillBX.  The  mean  places  of  the  standard  stare,  or  rather  their 
vdatiTe  positions,  are  also  assumed  to  be  known;  and,  in  reducing 
the  observations  to  the  beginning  of  1833,  the  coefficient  of  aberra- 
tion has  been  assumed  ="20"  5  and  that  of  lunar  nutation  =:d"''25. 
Recent  observations  make  the  coetticient  of  aberration  le^s  ;  but  a 
term  is  introduced  into  the  equations  of  condition,  b^  which  the 
effect  of  a  diange  in  the  aberration  is  immediately  obtained. 

For  the  determination  of  the  parallaxes,  three  systems  of 
tiooa  of  condition  are  formed  for  each  star,  namely,  from  the  ob* 
■erwIioDa  of  li^t  asoemion,  the  direct  obaervatioos  of  dediaation, 
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•ad  tfa*  tcflMtod  oUemtioiia  «t  deeUiMitioii*  On  nsolving  the 
eqnstioiit  by  the  method  of  least  squares,  and  assuming  the  coi  ffi* 
eient  of  abemtkm  to  he  90'''36,  Mr.  Hendenon  fiode  ths  foUowing 
mnlti:- 

Parallax  of  a'  Cenlauri  = 
+  0"  92  ;  probable  error  0"-35  ;  from  observations  of  right  ascension, 
-j-l  '42 ;  probable  error  0  '19  ;  from  direct  observations  of  declination. 

4-1  'OG;  probable  error  0  •47  ;  from  reflected  observations  of  declination. 

And  a  +  1"*38,  with  a  probable  error  of  O^'ie,  by  taking  a  mean  of  the  threo 
detemuniuions  according  to  their  weight. 

PftTiillax  of  0e«  Centmtri  s 

+6^48 ;  probable  error  fK'  IM  ;  from  observations  of  right  ascension. 
4-1  '05  ;  pro>inble  error  0   IH  :  from  direct  observations  of  declination. 
4-1  *21 ;  probable  error  0  -u4  ;  from  reflected  observations  of  dedinatk>n. 
And  a  +  (K'  94,  widi  a  pvobsldA  mor  cf  (r-16,  bj  taking  tfaa  nam  aaoofdiBf 
to  their  wei^ts. 

If  we  suppose  that  the  two  stars  are  at  the  same  distance,  then 
the  parallax  =  +  16,  with  a  problem  error  of  0""11.  It  there- 
fore appears  probable,  that  these  stais  have  a  sensible  parallax  of 
about  one  second  of  space. 

XLIX.  Jnidligtneg  and  BUsedianeous  Artides, 

POSTSCRIPT  TO  TUB  COMMUNICATION  OF  PROF.  SEDGWICK  AND 
MR*  MUltCHISON  IN  TBE  FEBSEMT  NUMBEB  AT  P.  841. 

alluded  to  the  poesibiUtj  of  tiie  Devonian  or  Old  Red  Sy* 
item  being  mndi  developed  in  Iieland»  and  nnder  nunend 

diaracters  analogous  to  those  of  Devon .  I n  <^iipport  of  th  i  -  \  i  w,  we 
may  add,  that  since  this  paper  was  printed,  Mr.  Charles  W.  Hamil- 
ton has  called  our  attention  to  a  paper  read  by  him  before  the  Geo- 
logical Society  of  Dublin,  in  1837,  in  which  he  described  the  rocit 
hitherto  called  grauwacke  slate,  which  occupies  a  great  extent  in 
the  county  of  Cork,  as  lying  conformably  upon  the  old  red  sandstone 
and  conglomerRte  <rfthc  Gaulty  Mountains  and  the  Reeks  in  Keny» 
and  supporting  the  carboniferous  limestone  into  which  it  gradually 
passes. 

Tliis  red  con2;lornerate  rests  unconformably  upon  a  great  thickness 
of  older  slates  and  conglomerates,  which  Mr.  Hamilton  has  described 
as  exactly  similar  to  those  whtch  are  exposed  in  ft  section  made  from 
Mr.  Pennant's  quarries  in  Caemarrondiire  to  Ogwen.  In  a  paper' 
read  before  the  Qeological  Society  of  Dublin  last  month,  Mr.  Hamil* 
/  ton  has  also  stated  his  belief,  that  slates  occupying  a  large  space 
between  the  Motimc  and  Dublin  Mountains,  are  equivalent  to  those 
in  the  imTnediatf'  iL'-)ibourbood  of  Cork,  and  may  therefore  be  re- 
ferred to  tiie  old  red  saudstone. 


MR.  cboblbt's  pneumatic  telegraph. 
In  inserting  the  account  of -Mr.  Crosley's  pneumatic  telegraph  in 
our  last  number,  we  had  not  space  for  s<»ne  of  the  details,  which  we 

therefore  now  give  in  continuation. 

In  Cistablishments  where  the  telegraphic  communications  do  not 
require  the  constant  attendance  of  a  person  to  observe  them,  and 
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wbMt  porioifieal  atteodanee  »  tuficieat,  the  aignak  may  be  cor* 
ittOf  vqpstered  on  |liper«  hy  connecting  with  the  air-tabe  an  in* 
•trament  called  a  pM$tmre  register,  invented  hy  the  projector  of 

the  pnnimntrr  tpJcqmph,  which  has  lieen  «nccf ?«:fiil]y  employed  in 
large  gas-light  establisliinents  upwards  of  fourteen  years*,  for  regi- 
stering tlie  variations  of  the  pressure  of  gas  in  street  mains.  The 
same  instrument  produces  also  an  incr^ised  range  of  the  index  Bcale, 
by  which  meane  die  cfaanoe  of  eiTon  firomailpmie  iKomnm  ie  obviated. 

It  may  be  obeerved,  that  the  introdndion  of  imilways  has  not 
only  created  an  additional  use  for  telegraphic  communications,  but 
the  important  diffirnlty  which  previously  existed  in  the  expense  of 
providing  a  proper  ime  and  safe  foundation  is,  at  once,  removed  by 
the  site  of  the  railway  itself,  possessing  as  it  does,  by  its  police,  the 
most  ample  security  againatinjury,  eidior  totiietabeaor  dediic  wirea, 
Thefe  being  now  three  difiirent  projeeta  for  iaiprovementa  in  tele- 
graphic commimicatious,  viz.  tiie  dectio*magne1ic,  tiie  hydraolie, 
and  the  pneumatic  telegraph, — and  assuming  that  such  improve- 
ments are  of  iniportance  to  the  state,  as  well  as  to  railway  proprie- 
tors and  the  community  at  large,  it  seems  desirable  that  their  merits 
should  be  thoruugidy  investigated  by  competent  engineers,  and  that 
the  joint  aid  o^  Government  abonld  be  aobcitedt  in  oonjnnetion  witii 
tlMt  of  lailvaj  pfoprictora,  far  the  pmpoae  of  eataUirtnig,  on  a 
pra  tical  scale,  the  most  eligible  project. 

llie  prominent  questions  for  consideration  seem  to  be — the  cer- 
tainty and  accuracy  of  the  communication??,  the  first  cost,  the  ex- 
pense of  repair  and  superintendence,  also  the  time  required  for  trau»- 
mitting  mteiiigeiice. 

On  the  qneation  of  time,  it  ia  quite  clear  that  neitherthe  hydnui* 
lie  nor  the  pneomatic  can  compete  widi  the  electro-magnetic  tele- 
graph in  rapidity.  No  donbt,  on  inveat^tion,  each  project  will  be 
fonnf!  to  possess  its  peculiar  advantages.  Thus,  in  considering  the 
advantage  one  may  have  in  point  of  time,  another  may  possess  a 
^eater  degree  of  certaint}'  or  accuracy  in  the  communications,  suf- 
ficient to  outweigh  the  difference  of  time,  for  instance,  between  1 
aeoQod  and  1  minute*  oreven  between  1  aeoond  and  5  or  10  mtnutea. 

Hie  time  occupied  in  transmitting  intelligence  by  the  pneomatic 
tdegraph  will  depend  on  the  capacity  oi  the  air-tube,  the  degree  of 
compression  given,  and  the  distance  between  the  stations ;  but  should 
greater  dispatch  be  required  than  is  afforded  by  one  tube,  and  the 
cost  be  of  minor  importance,  several  tubes  may  be  employed,  each 
fitted  in  the  manner  above  deacribed,  so  that  all  the  figures  con- 
tained in  one  telegraphic  numberf  may  be  communicated  at  onoe 
with  four  tubes.  Nine  thooaand  nme  hnndr^  and  ninety^ntne  dif> 
ferent  signal  numbers  may  be  communicated,  referring  to  so  many 
words  or  sentences,  and  these  numbers  may  be  multipUed  fourfold 
by  letters  A,  B,  C,  &c.,  as  indices  to  distintruish  each  series. 

The  projector  of  the  pneumatic  telegraph  ib  not  in  possession  of 
any  reaulte  of  expcrimente  on  a  pradual  acale  by  tiie  electro-mag- 
netic or  by  the  hydrauHc  telegn^  employed  at  any  cooaideiaMy 
extended  distancea,  or  of  their  continued  operation  for  any  long 
period  of  time ;  nor  can  be  offer  much  deciaive  information*  of  a 
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pnetieal  mtart,  taalogoiis  to  tlie  operAtkm  ol  the  pognmatic  tele« 
graph  on  tliMe  pointe;  the  fettowing  fliroamilnioti suty,  ]iowevcr» 

be  referred  to : 

There  ha'=  been  npwnrri"  nf  tTventi'  Tears*  experience  in  thetrana- 
mission  of  ^as  for  illumination  through  conduit  pipes  of  various  di- 
mensions. In  several  instances,  the  gas  has  been  supplied  at  the 
distances  of  from  five  to  eight  miles  by  low  degrees  of  pressure.  As 
one  proof  of  greet  rapidity  of  motion,  it  hasbeaiobeerved,  lliat  whon 
any  andden  interruption  in  tfafl  eapply  has  occurred  at  the  Wodee* 
the  extinction  of  all  the  lights,  oyer  large  districts,  has  been  neartjr 
eimuUaneous.  Another  instance  of  the  g;rcat  susceptibility  of  mo- 
tion which  frequently  happens,  is  the  flickering  motion  of  the  lights 
at  great  distances  when  water  has  accumulated  in  the  pipes. 

Hie  only  ezpeikttoe  in  tiw  tnumianoiiof  atmomheno  air  through 
coodnit  tuiMs*  which  appHea  more  partieiilarly  to  uus  questioB,  may 
be  referred  to  at  three  railway  establishments;  yis.  Edinburgh* 
Liverpool,  and  Euston-square,  London.  In  these  establishments, 
air-tubes,  from  1;J  to  2  miles  in  length,  have  been  employed  for  the 
purpose  of  frivinur  notice  when  a  train  of  rurrinp^ps  is  ready  to  be 
drawn  up  the  luciiueci  plane  by  the  stationary  engine  at  the  summit, 

'  eo  that  it  may  without  dday  be  put  in  motion.  Tlilaiiotifieiaooin* 
muoicated  by  blowing  a  csorrent  of  air  tiuongh  the  tabe  at  the  hot 
of  tiie  inclined  plane*  and  aowMling  an  organ-pipe,  a  whistle,  or  an 

alarm-bell  at  the  stationary  en^ne.  Tt  will  be  satisfactory  to  know, 
that  this  openittoii  has  been  regularly  performed  from  tWO  to  four 
years  without  one  single  failure  or  disappointment. 

mTBOROLCKIIGAI*  OBSBBVATIONt  TOE  FSBRUABT,  1839. 

Chiswick. — Feb.  I.  Ovrrcn^t:  fine:  frosty  at  night.  2  Sharp  frost.  3. 
Tbawing  :  basy.   4.  FiQ« :  cloudj.   5.  Ussy :  heavy  nin  at  ni^it.  6.  Foggy. 

7.  IMaoy*  8.  Shsy  t  dmdy  sad  wfaidy  at  nlglit  9.  Ofamnt  la  Very 
fine.  11.  Dense  fog.  12.  Fine:  overcast:  raut.  IS.  Fine.  14.  Boiiterous, 
15.  Clear.  16.  Stormy  and  wet :  fine.  17.  Clear.  18.  Snowing:  sle«t : 
dear.  19.  Sharp  frost.  20.  Bleak  and  cold.  31.  Cloudy  and  cold:  dry  haze  : 
rain  at  night.  22.  Hazy  :  rain.  23.  Rain  :  very  fine.  S4.  Very  fine.  £5* 
Clear:  showery:  fine.    '2n.  CI  nnr  and  frosty :  fine.    97.  Fine.     "8.  Vpr\' fine. 

lioiton. —  Feb,  1.   Int.     '±  Lioudy.    3.  Cloiuiy :  rain  early  4,5.  ¥iaei 

rain  r.M.  6.  Ci  nHv.  7,8.  Fine.  9.  Fine:  rafn  p.m.  10.  VIimu  11* 
Cloudy.  12,13.  Fine.  14.  Stormy.  1.5.  Fine.  \G.  C I ou v :  rain  early  a.m. 
17—19.  Fine.    20,21.  Cloudy.     82.  Cloudy:  snow  early  SS.  Cloudy : 

rain  earty  a.m.  94.  FEoc  93.  VUie :  hall  and  mam  rat*  96.  Vkm.  f7. 
Cloudy,    'j*^  Fine. 

Ai>^g«tHh  Manse,  Dtaf^nO'tkune.—Wtb.  I.  Clear  day  :  ground  covered  with 
snow.     9.  Cloudy  .  genus  thaw.    S.  Modsnie  snow  melting  alowly. 

4.  Moderate  tba^•  :  small  rain  evening.  5.  Tlmw  continuing  :  snow  melting. 
6t  Tbewme:  venr  temperate :  rain  r.M.    7.  Stormy  day:  snow  £one :  very  wet. 

8.  QniaC  awm.  t  wfnd  rose  r.x. :  wet.  9.  Rain  :  dark  and  cloudy :  mild.  lOL 
Fair  and  mild  :  threatening  fJM.  11.  Raw  cold  :  clotidy.  12.  Fine  day  :  flying 
hail  Uiowers.  13.  Mild  a.m.  :  rain  and  wind  i-^i.  14.  Boisterous  day  :  fre- 
quent hail  and  sleet.  15.  Tokrablu  spring  day :  wet  p.m.  16.  Showers  of 
tnoir:  bi^h  wind.  17.  Snow  half  an  inch  deep :  ftosty.  16.  Moderate  difs 
inow  meltjng :  frceiing.  19.  Fine  frosty  day  :  pcttinp;  cloudy  r.M.  20.  Favour- 
able day :  slight  U)ow.  21.  Hard  frost:  cloudy:  slight  snow  r.M.  23.  Thaw: 
snow  preceding  night:  uiow  inelta,  2S.  Very  fine  day :  tempenM  and  epring- 
like.  24.  On  the  whnU>  mild :  oco:ision;il  >liowers.  25.  !VIiHli  r:ite!y  temperate  : 
»li|^t  froet  AM.   26.  Fin*:  day  though  rather  chill.    27.  Severe  lowers  of  slevi : 
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Lte  Re$ear^^  in  the  Undtdaeory  Theory  qfldghit  continued\ 
on  the  EUiptieal  PoUurissatim  produced  by  Quartz.  Fart  II. 
By  J.TomCfEsq, 

To  the  EdUors  of  the  Philosophical  Magazine  and  Journal,  . 
Gentlemen, 

In  the  former  part  of  this  investi^ration  (present  volume, 
p.  172)  the  terms  involvinir  A.^,  A'  ,  were  suppnsecl  to  be 
insensililf ;  \m\  the  comparison  of  the  results  of  the  caiciila- 
tioii  W  illi  the  observed  pl)iciiomena,  by  which  every  supposi- 
tion ou^jht  to  be  veriiied,  afibrds  no  prootOf  this;  for  it"  we 
restore  the  neglected  terms,  by  adding  respectively,  lu  the 

expressions  («!.)»  —      -t^-*  ""Ag  ,  ->  and  (26.) 

half  the  same  values  divided  by  A/,  the  expression  (27.)  wiil 
still  result  by  neglecting  merely  the  ditierence  of  those  terms. 

We  must  also  observe  that  there  is  nothing  to  deteriiilne 
whetlier  tlie  equaiions  (19.),  (20.),  give     =  —  1,  p.,  —  I,  or 

£^  =  1,  =  —  J.  But,  siiice  Ic^  is  iucom^)aiably  the 
srgest  term  in  0-',  the  sign  of  this  quantity  must  depend  on 
that  of  B9;  ibereforey  since  the  signs  of  fs)  depend,  by 
(20.)^  on  that  of  it  foUows  that  they  also  depend  on  that  of 
•  This  circan»tanoe  shows  that  a  diange  in  the  sign  of 
^  does  not  a£foct  the  signs  of  the  last  terms  either  in  08.}y 
or  in  (21.),  and  (S6.)»  derived  from  (Itt.).  But»  bince  a  change 
in  the  signs  of  P/  *  ,  causes  a  change  In  those  of  ^  and  tan 
a,  by  (22.)  and  (2d.)»  it  follows  that,  although  a  change  in 
tlie  sign  of  does  not  affect  the  velocities  i;^,  r^,  it  causes 
a  cliunge  in  the  direction  of  the  angle  «,  through  which  tht} 
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J22  Mr.  Tovey  on  Ihe  Fdliptical  Polarization 

jdane  of  polarizaiion  is  turned  by  the  passage  of  tlie  light 
tbrougl)  the  crystal.  It  is  weU  known  that  diffisrent  varieties 
of  (]uartz  turn  the  plane  of  polarization  in  different  directions, 
the  crystals  beiog  called  right-handed  or  UfUhanded  aocord- 

ingfy- 

AVe  now  proceed  to  investigate  tlie  forais  assumed,  within 
the  crystal,  by  the  surfaces  of  waves  diverging  from  nny  rrivcn 
point  ot"  it.  Suppose  the  coordinates  r,  ?/,  to  ori<^inale  at 
the  given  point,  which  denote  by  C);  troiu  ()  conceive  a  line 
O.r,  to  be  drawn  parallel  to  the  axis  ot  llie  crystal,  and  let 
the  axes  of  r,  j/,  s,  be  denoted  by  ()  .r,  O  j/,  C)  Take  O  JCp 
0.r,  () //,  in  the  same  plane,  and  snppose  the  molecules  to  be 
so  arranged  thai  ilie  syiLeni  ot  coordinates  may  be  tui  iitil  on 
the  axis  O  without  affecting  the  values  of  the  sums  (16.) ; 
then,  by  art  4,  vol.  ix.  p.  421,  wUl  vanish,  as  we  have 
sup})osed,  and  the  values  of  v,*,  v^y  will  be  expressed,  ap- 
proximately, by  the  equations  Hence  we  may  take 

>o*  =  A,  —  Ag     —    sin  i  .     ^  , 

The  equations  (12.)  and  (13.)  give 

^' "      a'  cos  6— (T  sin  b  *  (29.) 

^*        cos  h  +  (T  sin  6* 

and  therefore,  since  «j  sj  =  o^*  cos^  a*  sin*  ^  (pres.  voL 
page  169,)  we  ^d 

hfi  -  -    %    '  (30.) 

hence,  by  supposing  Sg  nearly  equal  to  </,  we  have 

/>,P9  s -I,  nearly;  (31.) 
which,  by  (28.)  gives 

t?/  —      =  A,  —  A/,  iicuily.  (32.) 

If  we  wvve  to  leave  out  of  each  of  the  equations  [2s.)  the 
two  la'-t  t.L wliielj  are  comparatively  very  small,  these 
euuaLiuiis  uuuld  coincide  with  (3.)  ol  articleb",  vol.  ix.p.422; 
whence  it  follows  iliaL  tlie  investigation  comprised  in  the  ar-  , 
tides  6  —  12,  of  that  paper,  would  apply  to  the  present  case, 
and,  consequently,  the  forms  of  the  surfaces  of  dlvergiiig,  or 
converging,  waves  are  nearly  the  same  in  quartz  as  hi  an  or- 
dinarv  mineral  crystal.    This  is  confirmed  by  experiment. 

It  has  been  shown,  in  the  investigation  ^ust  referred  to^ 
that  the  waves  diverging  from  the  point  O  wdl  consist  of  two 
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8ets»  of  which  one  set  will  be  spherical  and  the  otlier  tpbe^ 
roicbL 

Let  denote  the  disphMements  connected  with  the 
Ibmiery  and  119  9  >  those  connected  with  the  latter ;  then 
i|  4  lis*  ^as  +  {99  and  the  eqnationa  (SS.)  resohe 
themaelvea  into 


as  a,  sin    i^^(y^t-x)^  , 
t  =  ft  fl,  «in  {p^i^s)-b^ 


From  these  expressions  it  appears,  that,  in  each  set  of 
waves,  the  revolutions  of  the  molecules  are  elliptical.  And, 
since  the  equations  (31.)  show  that  is  nenrly  the  negative 
reciprocal  of  p^,  it  also  appears,  from  these  expressions  (33.), 
that  tile  «;reatei*  axis  of  tlie  ellipiie  of  revolution  in  one  of  the 
sets  ol  uavcs  has  the  same  direction  as  the  lesser  axis  of  that 
HI  tlie  other,  and  that  the  revolutiuus  coiiuecLed  widi  the  one 
set  are  performed  in  an  opposite  direction  to  those  connected 
with  the  othen  We  have  seen  tbat»  when  s  coincidea  with 
the  axis  of  the  crystal^  we  have  as  —  1,  =  1,  hence  we 
perceive  that  the  ellipses  are  then  changea  into  drdes;  the 
motions  constitntb^  the  two  rays  being  expressed  by  the 
eqaations  (23.).  All  these  dednctiona  are  verified  by  the  ex- 
periments of  Mr.  Airy. 

Having  thus,  bv  the  aid  of  certain  probable  suppositions 
respecting  the  relative  values  of  the  arbitrary  quantities, 
brought  our  fornuilije  to  express  the  laws  of  the  reli action  of 
quartz,  we  may  in  conclusion  obsei  ve,  that  our  general  in- 
tegrals are  susceptible  of  extensive  application:  and  1  think 
I  shrill  be  able  to  show,  in  another  paper,  that  they  are  aiit- 
tjuute  to  explain  the  cause  of  the  absorption  of  light.  It  is 
immediately  obvious,  from  the  tqualions  (18.),  that,  for  media 
possessing,  in  any  degree,  the  elliptically  polariiing  stmcture, 
the  diipenion^rmida  must  be  different  from  that  which  haa 
hitherto  been  used.     I  am.  Gentlemen,  yours,  &c., 

Ltttlemoer,  Clhberoe,  Mwrch  SO,  im.  JoHN  Tovxy. 

P.S.  In  the  last  paper,  page  169,  line  next  above  the  enua- 
tion  (12.),  for  1/  read  b\  p.  171,  for  A3  in  the  second  line 
of  (18.)  read  k\\  and  p.  174,  line  iO^for  correctly  read  ap- 
proximately. 
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LT.  Of)srrvaiions  on  same  the  Products  obtained  by  the 
Reaction  of  Nitric  Acid  on  Alcohol.  By  Golding  Biiid^ 
M.D.,  F.LX,  G.S*f  ifc^  Lectin er  on  liatural Fhiiosopkjf  at 
Gui/s  Hospital,* 

1^£VV  subjects  connected  with  orj^nnic  chemistry  have  en-^ 
^a|^  more  the  attention  of  cbenibtD  than  the  action 
of  nitric  aciil  on  alcohol,  from  ihe  discovery  of  hyponitrous> 
jether  by  Navier,  up  to  the  present  moment.  The  composi- 
tion ofwhnt  Inis  been  lon^;  termed  sweet  spirits  of  iiiire,  is. 
now  well  determined,  and  no  doubt  exists  ot  its  being  a  com- 
bination ofhyponttrous  arid  with  ipther  ('i-C  5  H  1  O-f-  N  SO). 
Some  of  tiie  products  formed  sinuiltaneonsly  witli  this  oethei* 
have  been  less  completely  and  satisfaclorily  understood;  che- 
mists have  however  for  the  most  part  agreed  in  stating  malic,, 
ofzalic,  acetic,  and  carbonic  acids  to  be  among  the  new^fermed 
products,  together  with  a  substance  mentioned  by  Thenard 
as  trisjacile  d  charbornier."  Taking  advantage  of  the  re- 
sidue left  in  the  retort  after  the  preparation  of  b|>.  aeth.  ni- 
trici  on  the  large  scale,  I  snbrnittecf  it  to  examination  and 
obtained  some  interesting  and  unexpected  results.  In  the 
pharmaceutical  laboratory  of  Guy's  Hospital,  this  ceiher  ia 
prepared  by  distilling  in  a  sand-heat  two  gallons  of  alcohol 
of  about  '850,  and  24  ounces  of  nitric  acid  of  1"50,  the  opera- 
tion i)tM!iLr  '^topped  when  about  pints  of  fluid  are  left  in  the 
retort.  'I'lus  tiuid  is  straw-coioured,  varying  in  specific  gra- 
vity Irotn  1-03  to  1*06,  strongly  acid»  and  possessing  the  agree- 
able (hIc  ui  of  liyponiirous  aether.  When  carefully  neutralized 
by  a  suiut-ion  of  potass  it  assumed  a  rich  orange-brown  tint> 
and  became  slightly  turbid;  the  fluid  thus  saturated  precipi- 
tated acetate  of  lead  most  copiously,  but  did  not  aflfect  the  lim- 
pidity of  lime-water  or  a  solution  of  chloride  of  calcium,  and 
nence  did  not  contain  oxalic  acid,  although  this  substance  is 
generallr  stated  to  be  present  in  the  residue  of  the  distilla* 
tion.  The  most  remarkable  pfasenomenon^  however,  occurred 
when  some  of  this  carefully  neutralized  fluid  was  exposed  to 
heat  in  a  porcelain  bason :  as  soon  as  it  became  warm  the  co- 
lour deepened  in  tint,  in  a  short  time  becoming  of  a  rich  cho- 
colate brown ;  a  most  disagreeable  and  penetrating  odour,. 
«oni<'lhi!ifj  like  lliat  of  boiling  soap,  being  evolved  :  in  this  ex- 
pernnent  the  temperature  of  the  fluid  did'  not  exceed  IGO^ 
Fahr.,  tl»e  change  commencing  at  115°  Fahr.,  and  went  on 
briskly  at  120°  Fahr.    For  the  purpose  of  determining  the 
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mature  of  the  snbstaiice  concerned  in  tliese  pbaeiioiuaia  tlie 
IbJlowing  experiments  were  performed. 

A.  About  a  pint  of  tiie  acid  yellow  fluid  remaining  after 

making  <;p.  reth.  nit,  was  subniiited  lo  distillation  in  a  jjlass 
retort,  the  tcaipL-ruture  applied  being  just  suflicient  to  keep 
up  gentle  ebullition  :  the  first  few  ouiicl-.s  of  fluid  that  dislilletj 
over  possessed  tlie  flavour  and  otiour  of  hyponitrous  ji?tber, 
iind  underwent  no  clmnj'e  of  colour  bv  the  addition  of  :i  so- 
luLiou  of  potass:  after  the.^e  had  passed  over  and  the  receiver 
been  changed,  distillulion  was  carried  on  umil  orange  colour- 
ed fufloefi  appeared  in  the  retort;  tbe  fluid  collected  iu  the  re* 
ceiver  was  tnen  removed :  its  specific  gravity  was  0*980 :  it 
reddened  litmus  paper,  possessed  an  odoar  of  lelher  mixed 
with  one  so  irritating  that  it  produced  smarting  of  the  nostrils 
md  eves  with  copious  lacrymation ;  its  flavour  was  at  first 
grateful,  rapidly  however  l>ecofning  acrid  likecayenne  pep|)er, 
leaving  a  burning  sensation  in  the  mouth  and  iauces. 

B.  To  this  distilled  fluid  a  solution  of  pure  potass,  of  spec 
j;r.  1*06,  was  added ;  the  niixture  instantly  nssumed  a  fine 
orange  colour,  which  on  the  application  ui'  a  gentle  heat 
steepened  in  tint^  a  strong  penetrating  soapy  "  odour  being 
evolved. 

C  The  excess  of  ncid  in  the  distilled  fluid  w  as  next  neu- 
tralized with  aiiiiiioiiia,  and  a  solution  of  nitrate  of  silver 
added ;  a  copious  white  precipitate  occurred,  which  on  being 
warmed  over  a  spirit  lamp  became  dark  and  converted  hito 
reduced  silver,  giving  the  fluid  a  blobh  tint  when  viewed  by 
transmitted  light. 

jy»  From  tiiese  experiments  I  at  first  stuspected  the  pre* 
sence  of  formic  acid,  as  this  (as  is  well  known)  readily  reduces 
aiiver^-salts,  although  the  peculiar  action  of  potass  is  by  no 
means  reconcileable  with  the  known  properties  of  that  acid* 
To  ascertain  whether  this  acid  was  really  present  I  neutral- 
ized exactly  some  of  the  distilled  fluid  witli  a  weak  solution 
of  potass  and  evaporated  it  over  a  vapour-bath  to  dryness;  u 
Dearly  black  residue,  containing  a  few  nrirular  crystals,  re- 
sulted. This  was  placed  in  a  retort  niixtii  with  .sulphurie  acid, 
and  distilled,  but  not  a  trace  of  either  formic  or  aeelic  acid 
could  be  detected  in  the  distiileil  fluid,  which  appeared  to  con- 
tain a  small  quantity  of  nitric  acid.  It  hence  apj^eared  evident^ 
that  ibrmic  acid  could  not  be  the  reducing  agent  in  £xp.  C» 
whilst  from  this  eircnmstauce^  from  the  acdon  of  potass^ 
and  the  peculiar  odour»  I  was  led  to  suspect  the  presence  of 
4tie!ehj/d, 

£•  Some  of  the  distilled  fluid  was  neutralised  with  potass 
and  warmed;  when  it  had  assumed  the  orange-brown  tint  it 
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was  poured  inio  some  very  dilute  sulphuric  acid;  a  ToUow 
powdery  deposit  fell;  this  oi\  the  application  of  heat  collected 
ioto  a  resinoid  niassy  solable  with  tolerable  readiness  in  al- 
cohol and  stiier,  resembling  in  its  properties  the  resin  of 
aldehyd  described  by  TJebio;  in  the  second  number  of  his 
excellent  Handwbrterbuch  der  C/icmie,  This  circuiM>t:ince, 
togetiier  with  reduction  of  metallic  salts,  and  the  peculiar  ir- 
ritating soap-like  oiiuui  ,  left  scarcely  a  doubt  of  the  presence 
of  aldeliyd.  It  now  became  :in  itiK  rostinir  question  to  deter- 
mine thecondition^  of  tHe  lormaiioii  oi  ilus  substance,  parti- 
cularly as  the  fluid  from  which  this  aldehydiferous  fluid  had 
been  separated  by  distillation  copiously  precipitated  salts  of 
lime  after  neutralisation  by  anmionia,  indicating  the  presence 
of  oxalic  acid,  which  as  I  have  already  mentioned  was  absent 
in  the  residual  flnid  previous  to  this  second  dibtillation^  and 
consequently  must  be  considered  as  a  secondary  product,  re- 
sulting from  the  reaction  of  nitric  acid  on  some  substance 
formed  in  the  earlier  stage  of  the  operation. 

F.  Some  hyponitrous  aether  was  then  prepared  without 
heat,  by  Dr.  Black's  process,  by  allowini^  fiitric  acid  and  al- 
colioi  to  react  on  each  other  through  a  stratum  of  water  in  a 
cylindrical  vessel :  after  the  action  had  continued  for  two  days, 
so!iie  of  the  lighter  part  ol  tiie  iiuid  was  decanted  into  a  retort ; 
it  \\  as  siron<i;ly  acid,  but  smelt  agreeably  of  nitrous  tether.  On 
subiiiittiuix  it  to  distillation  a  colourless  fluid  was  collected 
in  the  receiver;  that  resulting  from  the  earlier  part  of  the  dis- 
tillation was  not  at  all  acrid,  nor  was  it  altered  by  a  solution  of 
potass ;  whilst  that  which  came  over  last  was  intensely  acrid  in 
flavour,  reduced  salts  of  silver  after  the  addition  of  ammonia, 
and  underwent  those  chan^  with  weak  solutioiis  of  potass 
which  cliaracteriae  aldehydtferoos  fluids.  This  experiment 
was  by  no  means  satisfactory  as  showing  the  formation  of 
aldehyd  by  the  action  of  nitric  acid  on  alooiiol  in  the  cold,  in 
consequence  of  the  acidity  of  the  fluid  previous  to  distillation ; 
enough  nitric  acid  being  probably  present  in  the  retort  to 
produce  this  peculiar  sobstmu  e  by  the  reaction  on  alcohol 
or  ajther  on  the  application  oi  heat.  To  determine  this  fact 
witli  jjjreater  accuracy,  some  of  the  acid  a  ther  prepared  by 
Dr.  Black's  process  was  diirested  with  protoxide  of  lead  and 
then  dislilied  over  aonm  ol  Uiis  oxide:  tlie  fluid  in  the  receiver 
was  very  mild  in  flavour,  of  spec  gr.  0-926,  and  underwent 
no  change'  in  colour  by  the  addition  of  alkaline  flolutions:  it 
was  also  destitute  of  action  on  salts  of  silver;  henoe  the  aba- 
ence  of  aldehyd  may  be  safely  inferred.  From  this  ctrcum- 
vtance  we  may  oonclude  that  this  curious  substance  is  by  no 
means  a  neeesiory  result  of  the  action  of  nitric  acki  <m  alcohol 
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doriog  the  ibrtnatioD  of  byponitrons  tether.  The  acid  fluid 
left  in  the  cylinder  in  Dr.  Black's  proeefe,  after  these  two 
portions  of  ssther  had  been  decanted,  was  set  aside  very  loosely 
corered  with  a  glass  plate.  In  the  coarse  of  a  few  days  it 
evolved  a  pungent  odour  of  acetic  acid;  it  was  neutralised 
with  carbonate  of  soda,  and  evaporated  to  a  small  bulk ;  nu- 
meroos  crystals  of  nitre  appeared ;  the  supernatant  fluid  was 
evaporated  to  dryness:  a  crystalline  and  exceedingly  deliques- 
«  cent  mass  resulted  ;  this  when  treated  with  sulphuric  acid 
evc»lve(!  copious  Fumes  of  ;icetic  acid. 

i  u-  xL  turned  my  tutt  luson  to  the  iion-volatili.*  products  re- 
sultin''  troin  the  action  of  nitric  acid  on  alcohol.  iSonie  of 
tiic  residual  fluid  in  the  retort,  after  preparing  sp.  <Tth.  nit.  m\ 
the  large  scale,  of  sp.  gr.  1-06,  was  carefully  satuiaicd  with 
carbonate  of  soda:  the  neutral  iluid  after  being  warmed  to  get 
rid  of  carbonic  acid  did  not  trouble  solutions  of  chloride  of 
calcium,  and  was  dierelbre  tree  firom  oxalic  add ;  a  solution 
of  acetate  of  lead  was  added  until  no  further  troubling  en- 
sued ;  the  copious  precipitate  that  (ell  was  collected,  well 
washed,  and  dratnea  on  a  filter*  Thb  substance  was  dif- 
fused through  water,  and  submitted  lor  twelve  hours  to  a  cur^ 
rent  of  sulphuretted  hydrogen  until  no  moregas  was  taken 
up.  The  mixture  was  boiled  and  filtered.  The  colourless 
fluid  thus  obtained  was  acid,  but  by  very  careful  evaporation 
did  TK)t  ( viiicL  any  tendency  to  crystallize:  it  was  divided  into 
two  portions ;  one  was  carefully  neutralized  by  ammonia  and 
the  unsaturated  portion  addeil.  By  very  careful  evaporation 
over  a  vapour-bath  delicate  acicnlar  crystals  of  an  acid  am- 
moniacal  salt  were  ubtained.  These  crystals  tlid  not  contain 
malic  acid,  the  presence  of  which  1  had  expected,  for  the  pre- 
cipitate their  aqueous  solution  yielded  with  salts  of  lead  did 
not  dissolve  in  any  appreciable  quantity  in  hot  water,  nor  did 
it  fuse  at  812^  As  mr  as  I  have  examined  the  add  combined 
whb  the  ammonia  In  these  crystals,  I  am  dbposed  to  regard 
it  aa  that  which  has  long  been  confounded  with  malic  add, 
viz.  oxal-bydrie  acid,  a  substance  produced  by  the  action  of 
nitric  acid  on  many  of  the  products  of  organiaation,  often  simnl- 
taneously  witli  oxalic  acid  (4  C  3  H  6  O)  =  4  C,  G  ()  +  3 

A  fresh  portion  of  the  fluid  left  after  the  distillation  of 
nitrous  aether  was  evaporated  slowly  to  a  syrupy  consistence ; 
nitrons  acid  fumes  appeared  in  abundance :  the  whole  being 
allowed  to  cool  doJ)o^ited  in  a  few  hours  nuino  ous  crystals, 
which  were  readily  distinguished  as  those  of  oxalic  aciil.  The 
mother  liquor  was  decanted,  and  submitted  to  iVesh  evapora- 
tion and  set  aside:  by  cooling,  delicate  luliaceous  crystals,  pos- 
sessing the  pearly  lustre  of  cholesterine,  appeatud  in  liie  iiuid  ; 
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these  were  separated  and  drained  on  filtering  }i«per:  on  ber 

ing  subset] u en tly  examined^  they  uiso  proved  lo  be  oxalic 
Hcid  like  the  first  formed  crystals^  from  which  theyaicogetber 
differed  in  their  physical  characters.    I  am  quite  unaUe  to 

account  for  the  curious  forms  ai>sumed  by  the  second  crop  of 

<i\n]ic  acid  crystals ;  not  having  submitted  them  to  analysis 
1  cannot  state  whether  they  contained  the  same  (juantily  of 
water  of  crystaUizatiuu  ai>  Lho;>e  possej>sit}g  tlie  ordinary  cry- 
stalline form. 

Having  thus  shown  that  oxalic  acid  is  not  a  constant  pro- 
duct during  the  preparation  uf  nitrous  fether,  ai  least  in  the 
earlier  sto^e^  of  the  operation,  I  was  anxious  to  ascertain 
whether  the  evolution  of  aldehyd  and  formatioii  of  oxalie 
acid  bore  anything  tike  a  mutuai  relation.  For  this  puijose 
the  following  experiment  was  performed.  A  quantity  of  the 
fluid  left  in  the  retort  after  tlie  preparation  of  sp.  a»th.  nitrici 
was  placed  in  a  tubulated  retort,  and  a  quilled  receiver  was 
ho  adapted  as  to  allow  a  receiving  bottle  pUieed  beneath  to 
be  changed  and  removed  at  will.  A  sand-heat  waa  then  ap- 
plied and  distillation  commenced  :  when  about  one  fourth  of 
the  fluid  {>s\ssed  over,  the  receiving  bottle  was  charged 
nrul  the  fluid  examined;  it  was  colourless,  aromatic,  of  sp.  gr. 
O  Shl,  was  unaflected  or  nearly  so  by  the  addition  of  alkaline 
suluLions,  and  appeared  to  be  merely  an  alcoholic  solution  of 
hyponitrous  sether  which  hud  not  been  com})letely  removed 
by  the  operation  on  the  large  scale.  Some  of  the  fluid  iti  ilie 
retort  was  removed  and  examined ;  it  was  nearly  totally  free 
from  ovallc  acid,  and  appeared  to  oontain  among  new  pro- 
ducts only  the  oxal-hydric  acid*  Heat  was  again  applied  to 
the  retort,  and  about  a  third  of  the  remaining  fluid  was  di» 
stilled  over;  this  was  of  sp.  gr.  0'8?2»  exceedingly  acrid,  like 
capsicum  in  flavour,  acid,  and  assamed  a  deep  orange  tint  by 
tlie  addition  of  solution  of  potass  even  in  Uie  cold  ;  this  in- 
creased by  heat,  and  the  subsequent  addition  of  dilute  sixl- 
phuric  acid  produced  a  copious  deposition  of  the  resin  of 
aldehyd.  Thn  fluid  in  the  retort  contained  a  large  quantity 
of  oxalic  acid,  lormed  probably  by  the  reaction  of  the  free 
nitric  acid  present  upon  the  oxal-hydric  acid  formed  in  the 
first  stage  of  the  operation,  U\H>n  a  third  application  of 
heat  distillation  was  carried  on  until  red  lumes  appeared;  the 
fluid  in  the  receiving  bottle  was  of  sp.  gr.  0*972,  very  acid, 
.scarcely  contained  any  aether,  uikI  raucli  less  akicliyd  Uuui 
the  portion  previously  distilled,  as  it  was  merely  tinged  yel- 
low by  potass :  the  fluid  left  in  the  retort  was  so  loamd  with 
oxalic  acid  that  it  crystallltsed  by  coding. 

From  these  experiments^  one  fact  at  least  of  pharmaceutical 
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Importance  may  be  inferred,'  ynk,  tliet  in  preparing  the  sp» 
wi*  nitr&ci  for  meciical  osei^  the  distillation  onght  to  lie 

stopped  when  oxnlic  acid  appears  in  the  retort,  to  avoi<l  the 
presence  of  aldehjd  in  the  dbtilled  fluid,  and  consequently 
that  the  limitations  with  regard  to  the  quantity  of  product 
obtained,  mentioned  in  the  Pharmacopoeia,  should  be  strictlj 
attended  to,  as  the  presence  of  so  punf^ent  and  irritating  a 
fluitl  as  nldeliyd  in  tlie  sp.  scth.  nit.  (if  the  shops,  cannot  but 
interfere  considerably  with  the  cooliiiL^  fehrifufje  nsesofthe 
latter.  I  may  remark,  thai  as  in  the  {)re}KiralioH  of  tliis  lether 
on  the  large  scale  it  is  of  importance  to  the  innnufacturer  to 
obtain  as  large  an  amount  of  pruduct  as  pos^.ibIe,  we  IhuI,  as 
might  be  expected,  traces  of  aldehyd  in  most  commercial  spe- 
cimens of  the  lether,  which  indeed  is  indebted  to  it  for  that 
pungent  acrid  flavour  it  so  frequently  possesses.  If  the  di* 
rections  of  the  London  Pharmacopoeia  oe  observed,  the  pro- 
duct is  always  free  from  aldehyd ;  this  I  have  Terifled  in  several 
instances  in  numerous  specimens  prepared  in  the  pharmaceu- 
tical laboratory  of  Guy's  Hospital,  as  well  as  in  that  of  my 
friend  Mr,  R.  Phillips,  of  St.  Tliomas's  Hospital. 

In  conclusion,  I  may  be  permitted  to  submit  the  following 
as  the  inferences  dediicible  from  the  foregoin<T  observations: 

1.  That  in  the  prepamtion  of  sp.  aeth.  nitric?,  as  lon<^'  as 
the  latter  with  alcohol  only  distils  over,  no  oxalic  acid  is 
produced,  an  acid  which  appears  to  be  identical  with  the 
oxnlhvdric  only  appearing  in  the  retort. 

'I.  rimt  on  coniinuing  the  distillation  beyond  this  point, 
the  free  nitric  acid  in  the  retort  reacts  on  tlie  oxalhydric  and 
produces  oxalic  acid. 

&  That  in  tlie  action  of  nitric  acid  on  alcohol  in  the  cold 
«s  in  Dr»  Black's  process  for  the  forntattoii  of  hjponitrous 
sether,  acetic  acid  u  copiously  produced,  instead  o^  or  in  ad* 
dition  to,  oxalbvdric  acid. 

4.  That  aldehyd  (as  has  been  before  shown  by  chemists)  is 
produced  by  the  action  of  nitric  acid  on  alcohol,  but  that  it 
is  not  formed  in  any  quantity,  or  at  least  does  not  appear  in 
the  distilled  f^uitl,  until  tlie  formation  of  hyponitrous  aether 
has  nearly  or  altourther  ceased. 

5.  That  the  production  of  alJehyd  and  oxalic  acid  are 
nearly  simultaneous,  and  that  both  these  appear  to  result 
from  secondary  action  of  nitric  acid  upon  products  iurnied  in 
the  early  stages  of  the  operation. 

6.  That^the  "  crystals  of  Hierne"  formed  when  disdllation 
is  carried  on  imtil  red  fumes  appear  are  oxalic  acid,  notwith- 
standing their  remarkable  micaceous  form ;  and  that  the  sub- 
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stance  trhfiteUe  d  ekmrbotmer^  mentioiied  by  Tbenaid^  is  pro- 
bably aldehyd,  which  from  its  behaviour  towards  alkalis 
might  apparently  merit  thai  character. 


LI  I.  Ansraoei'  to  the  OhjecHons  published  against  a  general 
Theory  of  the  Visual  Appearances  which  arise  Jrcm  the  Con^ 
templatian  cf  Coloured  Objects,  By  J*  Plateau»  Prqfiissor 
at  the  Univtrrity  i^GkenU 

To  the  Editors     tke  PMUmphicai  Magazine  and  JournaL 

Gentlemen,  Ghent,  April  IS,  ISaiJ^f 

T  HAVE  the  honour  to  transmit  you  herewith  an  article 
'  which  I  should  thank  you  to  insert  in  your  Journal. 
Although  the  main  object  of  this  paper  is  not  to  make  known 
new  facts,  you  are  well  aware  that  theoretical  discussions  are 
not  void  of  interest  with  regard  to  science.  Besides,  when  a 
theory  is  attacked,  it  is  naturally  to  the  organs  of  scientific 
publicity  that  the  office  belongs  to  furnish  the  auiiior  of  that 
theory  with  the  means  ol  dtiending  his  ideas.  As  it  was  in 
England  that  the  principal  objections  against  my  statements 
appeared,  and  as  a  part  of  those  objections  were  published 
In  your  Journal ;  lastly,  as  my  article  contains  a  mere  scien~ 
tific  defence^  I  make  no  doubt^  Gentlen]en»  that  you  will 
willingly  devote  your  pages  to  it,  and  do  me  the  favour  to 
insert  it  in  your  next  Number. 

I  remain,  Oendemen,  yours, 

J II.  Plateau, 
Professor  at  the  Uuivensity  of  Ghent. 

In  publishiiig  my  theory  on  the  visual  appearances  which 

succeed  the  contemplation  of  coloured  objects,  and  on  those 
which  manifest  themselves  during  that  contemplation  ^  X  con- 
ceived that  if  this  work  deserved  any  attention,  it  was  princi- 
pally on  accnuiuof  the  generality  and  simplicity  of  the  point 
of  view  under  which  I  have  united  four  dilltrent  classes  of 
phsenomena  whose  aifinity  to  each  otlier  not  been  acknow- 
ledged ;  namely,  tJie  duration  qf  impressions  on  Ute  retina,  the 

t  This  commuiHcation,  as  I  subsequently  learnt  from  M.  Plateau,  wai 
forwarded  from  Ghent  at  the  date  which  it  hears,  and  having,  after  hcin^ 
Joog  given  up  for  lost,  at  length  come  to  baud  through  some  tmknown 
ebannei,  it  i«  now  miblisbad  widiout  further  delay. — R.  T. 

X  See  An.  de  Gnm.  et  de  fhi/sique  of  Messrs.  Gay-Lussac  and  Arafo, 
August  18.'J3,  paije  386,  and  Apnl  1835,  page  337.  Supplement  to  Uie 
Treatise  on  Light  of  Sir  J.  Hemcbel,  by  M.  Quetelet,  page  515.  Memoirs 
<if  the  Academy  of  Bruiaelf,  torn, 
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accidenUil  colours  by  succettUm^  the  in  adiation^  and  the  aeei" 
dental  colours  fy  etmuUaneousness^  or  the  effects  of  thejuxtapo- 
ntion  of  colours.  Above  all,  I  diould  have  thought  ihut  if 
my  inquiries  had  given  rise  to  any  refutation,  it  would  liave 
been  directed  against  my  general  principle,  against  \hc  l:tw 
of  continuity  on  which  I  have  made  tliese  various  pha^iHtineua 
depend  :  however  such  has  not  been  liie  case.  It  is  true,  se- 
veral objection-  have  appeared;  but  they  merely  relate  to 
some  particular  i'acts,  or  at  most  to  that  class  of  phiLnoiiK  inL 
wbicii  cuu^lilute  llie  uecidentai  culuurs  of  the  hrst-naaied 
specifiB. 

Be  that  as  it  may,  I  aludl  snooesaively  examine  these  dil^ 
ferent  obiectkms;  oat  in  order  to  make  them  more  easily  ap* 
preciated,  it  will  be  necessary  first  to  restate  summarily  the 

principles  of  my  theoty. 

I  have  divided  the  appearances  in  question  in  two  large 
sections:  the  first  comprehends  those  which  succeed  the  con- 
templadon  of  objects ;  that  is  to  say,  the  duration  of  impres- 
sions^ and  the  accidental  colours  by  successiotj,  or  which  show 
themselves  after  the  disappearing  of  the  objects  which  pro- 
duce them.  In  tlie  second  are  contained  the  appearances 
which  accompany  the  conttuiplalion  of  objects:  that  is  to  say, 
the  irradiation,  and  the  accidental  cohurs  by  sijnuitaurou.suesSy 
or  whicii  manifest  themselves  in  presence  of  the  objects  look- 
ed at* 

NoW)  if  we  consider  thai  the  phoeiiomena  of  the  first  section 
are  produced  from  the  moment  when  the  o^eet  ceases  to  act 
s^fon  the  retina^  to  the  one  in  which  the  oirgan  recovers  its  nor- 
mal state,  and  that,  on  the  other  hand,  those  of  the  second 

section  surround,  on  the  redna,  the  space  direct! j  excited 
by  the  light»,^tn?t  the  contour  nf  that  space  to  those  parts  of 
the  organ  which  remain  in  their  normal  state^  we  may  say  that 

the  first  constitute,  in  the  organ,  the  passage  from  the  state 
of  excitation  to  tlie  normal  state  "s^itk  regard  to  time,  and  that 
the  others  constitute  the  passage  irom  the  state  of  excitation 
to  tl^e  normal  state  tvitk  regard  to  space. 

Upon  examining  the  laws  which  regulate  each  ot  tiiese 
passages,  I  have  remarked  a  very  striking  analogy  between 
them  ;  the  one  being,  as  it  were,  but  the  translation  of  the 
other,  by  substituting  space  for  time.  The  facts  already  known, 
together  widi  my  own  obsenrations,  hare  induced  me  to  ao* 
knowledge  that  these  laws  are  as  follows. 

In  the  first  case>  that  is,  in  the  passage  with  regard  to  time, 
the  retina  beiiv  suddenly  left  to  itself  after  an  excitement 
sufficiently  prownged,  retains  for  some  length  of  time  this 
same  state  of  excitement)  which  gradually  vanishes)  to  give 
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place  to  a  state  nahtre  dh  ectlt^  opposi/e.  The  first  of  them 
two  effects  constitutes  the  duration  of  the  primitive  impression, 
and  tlie  second  the  apparition  of  the  complementarij  accidental 
rnlour.  These  are  the  most  manifest  effects :  l)iit  atierwnrds 
the  impression  almost  always  iinclei  '/oes  oscillations  more  or 
less  regular:  frecpieiitly  the  only  eiicct  perceived  is  the  acci- 
dental colour  which  alternately  appears  antl  disappears;  but 
in  certain  circuaustances,  the  iiccidental  colour  alternates 
with  recurrences  of  the  primitive  colour,  so  that  the  impres- 
sion then  passes  alternatd^  into  two  opposite  stales^  till  tl  com- 
pletely vanishes. 

In  the  second  Gase»  that  is^  in  the  passage  with  regard  to 
space,  the  state  of  excitement  in  the  retina  extends  itself  to 
a  small  distance  round  the  portion  directly  excited  by  the 
iigbti  and  beyond  that  is  manifested  a  state  of  nature  directly 
ofpotitef  from  which  results  the  sensation  of  the  comple« 
mentary  colour.  The  first  of  Uieae  two  phsenomena  consti- 
tutes irradiation,  and  the  other  the  second  species  of  acci- 
dental colours,  or  the  efTecfs,  so  ably  analysed  by  M.  Che- 
vrtnl,  ff  the  jiwiaposition  uf  colours.  These  two  principal 
))hi£nuaiena  are  commonly  the  only  ones  manifested;  but  in 
favourable  circumstances,  beyond  the  sfiace  occu})icd  by  the 
complementary  colour,  the  primitive  colour  is  again  to  be 
fuii/iily  though  much  weakened  ;  bo  that  oscillations  as  to  time 
are  here  substituted,  to  a  certain  degree,  by  oscillations  as  to 
space,  if  I  may  be  permitted  so  to  express  myself. 

in  order  to  render  the  statements  of  the  facts  more  easy»  and 
to  recall  the  opposition  between  the  primitive  and  comple- 
mentary impressions,  I  have  named  the  first  positives^  and  the 
second  negatives* 

Now  the  dbcussion  of  the  pliaenomeoa  of  the  first  section 
has  induced  me  to  make  them  depend  upon  the  general  prio* 
ciple  which  follows : 

fVhen  the  retina  is  submitted  to  the  action  of  the  rays  of  any 
colour  xdiatevcr,  it  resists  ihat  action,  and  tends  to  recover  its 
normal  state,  with  <i  graducih/  ificreusing  j'orce.  Then,  if  the 
organ  be  suddenly  withdrawn  from  the  erciting  cause,  it  returns 
to  the  normal  state  by  a  sort  of  oscillatory  motion,  (he  more  in- 
tense as  the  action  has  been  further  prolonged,  a  motion  in 
virtue  of  "jshich  the  impression  passes  first  from  the  positive  to 
the  negative  state^  and  then  coniinuu  generally  to  oaeUIaUf  in 
a  manner  more  or  less  regular,  by  becoming  weaker^  untU  it  has 
entire!^  vanishetL 

Hence  the  successive  opposite  states  of  the  impression  would 
be  analogous  to  the  successive  positions  of  a  body  removed 
from  a  stable  equilibrium^  and  which  alternately  traiispoita 


Digitized  by  Google 


Appearances  J  torn  the  Contemplation  qfCidcured  Objects.  335 

Hself  from  one  side  to  the  odier  of  its  original  position  of  re- 
pose, until  its  movement  be  complete!)'  annihilated.  Besidesy 
ftB  1  bftve  mid  in  the  publications  wherein  I  have  made  known 

my  theory,  I  consider  this  principle  of  oscillations  ns  general; 
that  is  to  say,  applicable  to  any  organ  whatever,  and  even  to 
moral  phrr  iuniienn. 

With  respect  to  the  appearances  of  the  second  section, 
they  may  be  compared  to  the  alternations  of  the  tuo  f>pposite 
electricities  in  an  insulated  conduciur  vvhich  is  sui)ujittr(l  to 
the  influence  of  an  electrified  body;  or  hkewise  to  the  piia- 
nomena  which  n  circular  plate  presents  whose  centre  is  made 
to  vibrate*  and  in  which  opposite  vibrations  are  separated  bv 
eircalar  lines  of  rej)ose,  &c. 

Thus  the  phsnomena  of  the  first  section  woold  be  the  ef-> 
fects  of  the  same  law  of  continuity  and  inertia  that  we  see 
manliested  in  a  great  many  instances,  when  a  body  removed 
from  a  state  of  stable  equilibrium  is  aflerwards  suddenly  left 
to  itself;  and  those  of  the  second  section  would  be  equally 
tlic  effects  of  an  analogous  law  of  continuity,  which  is  fre* 
quently  manifested  when  only  a  portion  of  a  body  is  main- 
tained, in  one  way  or  other,  in  a  statu  diiiering  from  its  nor- 
mal state. 

Tlie  Ibregoint^  is  a  suinniary  of  my  theory  of  visual  appear- 
ances. With  re«^ard  to  the  series  of  proofs  upon  whic  h  I  Imve 
grounded  it,  1  can  only  refer  to  the  papers  already  (juoieil  in 
the  note.  The  first  article  of  the  Amales  de  Chimie  ct  dc 
Phi/sique^  as  well  as  the  note  inserted  in  the  Supplement  to 
the  work  of  Sir  J«  Herschel»  are  nothing  more  than  summai^ 
expositions  of  the  ememUe  of  my  work;  bnt  the  memoir 
eoBtatned  in  the  collection  of  the  Brussels  Academy^  and  in 
the  number  of  April  1835  of  the  Annala  de  Chimie  H  de 
Physique^  is  a  complete  development  of  that  part  of  my  in- 
quiries which  relates  to  phaenomena  of  succession,  or  of  the 
first  section.  I  am  now  occupied  with  the  second  part  of  this 
memoir,  that  is*  to  say,  with  that  which  embraces  phaenomena 
of  simullaneousncss,  or  of  the  second  section. 

We  shall  now  })ass  to  the  objections.  The  first  which 
came  to  my  cognizance  were  advanced  in  an  anonymous  ar- 
ticle of  the  Kdinburgh  Review  (numb.er  Ibr  April  1884,  page 
160,  and  following^.)  Unluckily,  the  author  had  no  know- 
ledge of  my  theory  but  from  the  first  of  the  two  suinniary 
expositions  of  which  I  have  jnst  spoken,  and  he  was  conse- 
quently not  ableto  jud<re  of  it  with  thorough  competence. 

*  The  reader  may  consider  that  iny  nn^wer  hns  l>een  a  long  time  de- 
Teired,  but  it  wsf  only  vety  recently  that  I  knew  of  the  objections  in 
i|uektioo. 
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His  first  attack  b  directed  against  one  of  the  proois  by 
which  I  intend  to  establish  an  opposition  of  naturs  between 
accidental  and  direct  impressionf*   Mj  proposition  was  thus 

expressed  * : — 

"  In  liie  cases  where  the  combination  of  real  colours  pro- 
duces iv/iitc,  the  combination  of  accidental  colours  produces 
the  co?!frnri/  to  rch'fCy  or  black.  Whereas,  for  instance,  two 
real  conij)!tiiientary  colours  produce  tosjether  ^E?A?7f',  two  ao* 
cidental  complementary  colours  piociuce  together  black, 

"This  fact  may  be  ascertained  by  an  experiment:  place 
on  a  black  giouiid  a  rectangle  ot  paper,  the  two  halves  ot 
which  are  painted  with  two  complementary  colours,  for  in* 
stance  red  and  green,  as  indicated  by  the  fig.  1.  f,  the  nriddie 
of  each  coloared  portions  being  marked  with  a  black  point* 
Then,  if  yon  alternately  direct  yonr  sight  ftoin  one  of  these 
points  to  the  other,  for  a  saAdent  length  of  time,  the  result 
will  be  an  hnag^  in  the  bottom  of  the  eye,  formed  by  the  su- 
perposition of  the  accidental  green  produced  by  the  red  half| 
and  of  the  accidental  red  prodnced  by  the  green  half;  or»  in 
other  terms,  by  the  superposition  of  two  complementary  ac- 
cidental colours.  Now,  if  you  suddenly  and  completely  cover 
your  eyes  with  a  handkerchief,  this  image  will  appear  perfectly 
black,  having  on  the  right  hand  a  red  image,  and  on  the  iell 
a  green  image  (supposing  that  the  green  and  red  imlves  of 
the  rectangle  be  placed  as  in  the  figure).  The  [irociuction 
of  these  two  lateral  images  sufficiently  explains  iL>,eir." 

I  shall  here  subjoin  some  particulars  for  persons  who  may 
wish  to  repeat  the  experiment.  The  rectangle  I  employed 
was  centimetres  long  by  10  high,  and  the  ground  on  which 
I  placed  it  was  a  large  black  shawl  spread  cm  the  floor,  in  a 
light  room.  I  stood  with  my  back  to  the  windows,  hot  so  as 
not  to  throw  a  shadow  on  the  object.  I  then  dhrected  my 
sight  alternately  on  the  two  black  points,  looking  at  each  of 
them  for  nearly*  a  second,  and  I  continued  thus  about  the 
space  of  a  minute^  after  which  I  covered  my  eyes^  as  I  before 
said. 

These  are  now  the  objections.  The  anoiiynioiis  author  be- 
gins, by  saying  that  this  |)roperty  of  accidental  colours  advanced 
by  me,  must  appear,  at  lirst  sight,  an  important  one,  but  that 
a  slight  examination  of  the  subject  will  show,  "  that  this  pro- 
pOdiLion  is  a  verbal  illusion,  and  that  the  physical  fact  which 
it  so  erroneously  expresses,  has  been  long  known  to  philoso* 
phers/' 

*  Ann,  de  Chimie  et  de  Phi^sique,  Aueust  1833,  p.  388. 
t  In  the  figure  whicb  accompanies  toe  article,  (m  the  Aim*  de  Gdm,}  the 
greea  half  of  the  rectangle  it  on  the  right,  and  the  red  half  on  the  left. 
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Anacculenuil  colour/'  says  he  in  continuation,  is  some- 
thing essentially  distinct  from  a  roloiir  produced  by  the  action 
of  direct  rays.  The  rays  which  prodiic  (!  ordinary  colours, 
cafi  be  combined  in  any  proportion  we  plcnse:  and  the  re- 
sulting^ etiect  is  the  sum  of  the  actions  of  t  ;ic  h  separate  ray 
upon  il  ie  retina.  Hence  all  the  different  colours  of  the  spec- 
trum produce  a  purely  vviuic  boaui  of  light;  and  perfect 
whiteness  niav  be  also  produced  by  two  compound  colours, 
one  of  which  is  oompleomtary  to  the  other.  An  accidental 
coilottr,  however,  caDnoi  be  added  to»  or  combined  with  an- 
other* When  the  eye  sees  an  aocideDial  eolonr^  suppose  red^ 
the  exeited  part  of  the  retina  is  insensible  to  all  other  rmYS 
but  those  of  the  accidental  colour.  If  we  instantly  excite  the 
same  portion  of  the  retina  with  another  liffht»  which  is  an  ac- 
cidental green^  and  tbos  render  it  insensible  to  red^  then  the 
eye  will  see  blackness,  not  because  the  accidetital  red  and  the 
accidental  green  compose  blackness,  but  because  the  eye  has 
l>een  in  succession  rendered  insensible  to  the  two  Coioan 
which  compose  whitL  itself." 

Thus  the  authur  tounds  himself  upon  the  }i\  pothesis  which 
attributes  accidental  colours  to  a  diininuLion  in  the  sensibility 
of  the  retina,  as  it  dial  were  a  demonstrated  truth.  But  I  have 
shown  at  the  beginning  of  the  article  a^^ainst  which  the  ob- 
jections are  direcSed,  that  dik  hypothesis  is  hMuflhaent  to  ex^ 
plain  the  phsenomena.  I  have  stated  in  proof  of  it  this  fact : 
**  that  accidental  colours  are  perfectly  seen  in  the  most  oom*- 
plete  obscnrity/'  In  fiict,  in  the  hypothesis  adopted  bj  the 
anonymous  anthor,  the  accidental  colour,  for  instance^  red» 
which  succeeds  the  prolonged  contemplation  of  a  green  object^ 
is  explained  by  saying  that  the  retina  fatigued  oy  this  con- 
tinued excitation  of  green  light,  loses  its  sensibility  to  this 
light,  and  is  then  only  affected  by  the  rays  which  form  the 
complementary  icd  tint.  This  ingenious  theory  perfectly 
explains  the  phicnomenon,  when,  wishing  to  see  tiie  accidental 
colour,  we  cast  our  eye  on  a  white  surface,  as  is  usnally  prac- 
tised. For  then  we  can  admit  that  the  red  rays,  which  enter 
into  the  composition  of  whiteness,  alone  act  on  the  retina. 
But  what  does  that  explanation  amount  to,  when  applied  to 
the  accidental  colour  seen  in  a  complete  olMMCority,  and  when, 
in  consequence,  no  ray  reaches  the  cnre  that  can  give  the  sen- 
sation of  the  complementary  tint?  Now  it  is  by  placing  my 
eyes  in  that  condition^  as  above  indicated*  that  I  have  observed 
the  result  of  the  combination  of  two  accidental  colours  com- 
plementary to  each  other ;  and  it  is  precisely  in  order  to  ren- 
der impossible  the  explanation  of  the  lact  by  the  diminution 
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of  ■eDtibility  of  the  retina  in  regard  to  certain  rajf%  that  I 
have  thus  made  the  experiment. 

But  the  anonymous  author  alleges  that  an  accidental  co- 
lour cannot  be  addeil  to,  or  combined  with  auotlier.  To 
which  1  answer  by  referring  him  to  paragraph  24  of  the  dis- 
sertation of  Fatlier  Scherffer^,  one  among  the  philosophers 
who  have  made  the  greatest  researches  on  the  subject  of  ac- 
cidental colours,  the  one  precisely  who  has  f  ui  T^ishtd  us  with 
tiie  thcorv  whieh  attributes  the  phenomena  to  a  partial  dimi- 
nution ill  the  heiisibiUly  of  the  or;^an.  In  this  paragraph, 
iSclicifTer  relates  direct  experimenis  whereby  he  convinced 
huribelfthat  the  accidcuiai  cuiours  combine  perfectly  vw  11  to- 
gether, li  ihc:  aiiunyniuus  author  maintains  that  the:>e  ex- 
.periments  can  be  explained  by  tlie  diminished  sensibiJity, 
seeing  that  Scberfier  observed  the  results  of  the  combination 
by  casting  his  eye  on  a  white  wall,  I  shall  answer  that  the 
efects  are  the  same  in  a  complete  obscurity,  as  may  be  easily 
ascertained,  by  substituting  (or  the  red  and  green  rectangle 
of  my  experiment  an  orange  and  green  one.  Then,  if  the 
same  proce^  is  used,  three  coloured  images  will  be  seen, 
whose  intermediate  one  will  be  violet.  This  image  is  the  re- 
sult oftlie  combination  of  the  blue  and  red  nccidental  colours. 

Consequently,  accidental  colours  are  really  susceptible  of 
combinations,  and  the  resukini^  tints  are  the  same  as  in  respect 
to  real  colours,  except  the  case  in  winch  the  two  conipoMng 
accidental  ones  are  coniplenientary  to  each  other,  lu  ihis 
latter  circumstance,  since  the  result  is  blackness,  it  appears 
to  me  that  1  have  not  expressed  the  fact  erroneously  y  by  saying 
that  two  complementary  accidental  colours  produce  together 
black,  which  signifies,  if  you  will,  that  they  mutually  <M8troy 
each  other* 

It  is  difficult  for  me  to  conceive  how  the  anonymous  author 

has  not  paid  attention  to  this  circumstance  formally  expressed 
in  my  article^  that  it  is  in  a  complete  obscuri^  1  have  observed 
the  pha^nomena.  For  this  is  a  chief  point  in  my  theory  of  ac* 
cidental  colours,  and  totally  excludes  all  the  explanation;! 
which  may  be  Founded  upon  a  diminution  of  sensibility  to 
certain  rays.    The  author  thus  coiitiuues: — 

"  If  Bnffon,  or  Dr.  Darwin,  or  Count  llunifurd  had  been 
asked  wiiai  would  l)e  the  effect  of  exciting  the  retina  in  quick 
succession  with  all  the  simple  colours  of  the  spectrum,  or 
with  two  compound  colours  which  compose  wljiie  iigiii,  liicy 
would  all  have  immediately  answered,  blackness.  M.  Plateau 

•  JourasI  of  Pb3'8i«^  by  Rosier,  torn.  xxTi«  yesr  1785,  p 


Digitized  by  Googl| 


Appearances/!  om  the  Couiempiulion  o/  Coloured  Objects.  337 

has  therefore^  in  this  port  of  the  inquiry,  merely  expressed 
what  has  been  long  known,  in  language  physically  incorrect, 
and  calcniated  to  convey  very  erroneous  notions  on  the  sub- 
ject." 

Indeed,  the  philosophers  the  author  speaks  of,  might  hare 
made  the  answer  he  attributes  to  them  (except  however  Buf- 
fon,  for  the  theory  of  the  relative  insensibiHtv  did  not  apjxar 
till  a  long  lime  alter),  because  they  would  li;ive  supposed  that 
the  effect  was  observed  by  casting  the  eye  on  a  wljite  surlace. 
But  if  they  had  been  asked  what  should  be  the  effect  in  a 
total  obscurity,  they  would  lioubtless  have  said  that  the  deci- 
sion tie|jended  on  experience.  1  have  therefore  not  nwrelt^ 
expressed  what  has  been  hmg  known* 

We  now  come  to  the  other  objections. 

*^  Plateau  maintam%'*  says  the  anonymous  author,  that 
after  the  direct  or  positive  impression  of  the  primitive  colour 
has  continued  visible  for  a  certain  time,  and  gradually  faded 
away,  it  is  succeeded  by  the  negative  impression,  or  acci- 
dental colour.  Bui  what  is  original  in  his  theory  be  maintains, 
that  afler  the  accidental  colour  has  faded  awav  in  its  turn,  it 
f\  ^urrrr'hd  by  the  primitive  cohw\  this  alternation  going  on 
till  the  iniprc^sion  wtars  away.  If  we  look  into  the  volume 
already  rjuoled  *,  we  shall  see  that  the  only  naveltfj  in  Pla- 
teau's theory  is  the  lecurrcnce  of  the  primitive  impression, 
and  the  continued  alternation  ol  uietwo;  but  we  do  not  think 
that  tiiis  recun  tiice  and  alteniation  are  ei>tablished  by  suffi- 
cient evidence ;  at  least,  we  cannot  by  any  contrivance  render 
it  visible.  It  is  certain  that  the  accidental  colour  disappears 
and  returns,  and  undergoes  other  changes;  but  these  changes, 
we  conceive,  are  not  the  effect  of  the  primitive  Impression,  or 
a  continuation  of  a  necessary  series  of  changes,  of  which  the 
primitive  impression  is  the  commencement;  but  the  result 
of  subsequent  actions  upon  the  retina,  which  M.  Plateau  has 
not  been  careful  enough  to  detect  and  analyse.  It  has  been 
proved,  for  example,  that  a  pressure  upon  the  retina  witfi  tlm 
linger  changes  the  accidental  colour,  nnd  it  is  asserted  by  Sir 
Charles  Bell,  that  if  wc  squint  or  <lisiort  liie  eye,  a  vivid  im- 
pression on  the  retina  instantly  disappears,  as  if  it  were  wiped 
out.  When  M.  Plateau,  therefore,  saw  the  accidental  colour 
change  into  the  primitive,  was  he  sai  e  liiat  there  was  no  press- 
ure made  upon  the  retina  by  the  motion  of  the  eye,  or  by 
the  involoDtmry  closing  even  of  die jgjrelids,  which  is  suflScient 
to  pnoduce  the  observed  change  ?  That  the  changes  of  colour 

♦  This  work  is  the  Treatise  on  Optics  of  Sir  David  Brcwater,  tbrniing 
a  pilt  of  the  Csbiiiet  Cv  cla{)u:aia,  and  in  which  tUs  philowpher  hat  abo 
pr««eateil  a  th«ofy  of  accidental  oimirt. 
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in  question  are  not  regular^  and  are  produced  by  some  in  e- 
galar  influence,  may  be  inferred  from  M.  Plateau's  own  ob- 
servatiooy  thiU  ike  aiUmations  of  colour  do  not  always  take 
place  in  the  same  manner,  that  they  vary  xvith  the  sensibility 
of  the  cjjcsy  and  pai  ticularhj  ivith  the  circumstances  under  w/iich 
the  ejcperinient  is  made;  and  lie  afterwardii  remarks,  that  the 
regular  alternation  uf  the  prnuiiive  mtkI  accideiilal  colour  is 
the  ejject  most  frcquaitli/  ohscTci  d,  Now  tins  additiiuiai  fre- 
quency of  one  phaenomenon  in  a  series  is  no  proof  of  a  regular 
law;  and  when  we  consider  how  the  retina  is  atTected  by  the 
State  of  the  stomach,  by  the  pressure  of  tlie  blood-maek) 
which  may,  in  some  case%  be' an  intermitting  or  an  altenuiF 
ting  one^  we  must  demand  a  series  of  distinct  experiments 
made  with  the  same  result,  on  the  eyes  of  diflerent  obeenrers 
accustomed  to  the  examination  of  this  class  of  phsenomena, 
and  aware  of  the  causes  which  exercise  a  disturbing  influence^ 
before  we  can  admit  the  conclusion  drawn  by  M.  Piateatk'^ 

Tlie  anonymous  writer  is  strangely  mistaken,  if  he  supposes 
that'l  attach  any  value  to  the  nm^clh/  of  niy  experiments.  In 
support  of  my  theorv,  I  should  have  considered  it  more  ad- 
vantn'jx  ous,  had  1  oiiiv  to  relate  facts  before  ascertained.  For, 
wiih  K  spect  to  pure  pha;nomena  of  sensations,  more  than  in 
any  uiliLi  circumstance,  it  may  be  suppostd  that  the  author 
ot  a  theory  is  influenced  in  his  judgements,  in  s|)iLe  ot  iiim- 
self,  by  the  desire  of  reconciling  the  facts  with  his  system. 
Accordingly,  in  my  detailed  memoir^  I  have  endeavoured,  as 
much  as  possible,  to  establish  my  statements  on  anterior  ob- 
servations; and,  when  dbis  resource  fidled  me,  I  was  most 
careful  in  requesting  other  persona  to  repeat  my  experiments. 
For  instance^  with  respect  to  the  recurrence  of  the  primitive 
impression,  a  recurrence  that  the  anonymous  author  was  not 
able  to  observe,  I  have  quoted,  in  my  memoir,  the  following 
experiment  related  by  Hosier,  the  editor  of  the  Journal  of 
Phvsics  * : 

"  Suppose,"  says  he,  *'  any  apartment,  either  deprived  of 
the  sun's  lisrht,  or  at  least  in  the  moment  when  it  can  be  said 
that  it  is  neither  day  or  night  (the  experiment  succeeds  better 
iu  the  first  case).  Suppose  in  this  apartment  a  camllestick 
furnished  with  a  lighted  wax  taper;  the  light  of  a  candle  or 
lamp  producing  the  same  effect.  Place  this  candlestick  at 
your  feet,  on  the  floor;  look  at  this  light  perpendknlariy,  so 
that  your  eyes  remain  fixed  on  it  without  interruption  for  se- 
veral moments.  Immediately  after,  place  an  ezftroguisher  on 
this  light,  liil  up  your  eyes  to  the  wall  of  the  apartment,  fix 

*  See  this  Journal,  torn.  vi.  page  486,  year  177d. 
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your  s\(r\\i  towfit'ds  the  snnie  point,  witlioiit  winkiriLi;  the  eye; 
you  will  set  iioiliinLi;  but  darkness  at  the  beginning  ol'  this 
operation,  •diivr  lliat,  towards  ihe  point  yon  look  at,  flicre 
HdHI  appeal'  a  mucJi  <ircater  ubscuniif  than  thai  oj  ike  rcmaiti" 
tier  of'  the  npartment.  Continue  thns  to  keep  yonr  sipfht 
steadily  fixed ;  gradually  in  the  niiddlt:  of  this  ob&cui  ily,  a 
rediliftb  colour  will  manito  Itself;  U  wiU  become  iiuensibly 
enUmed^  its  hightneu  wU  inerease,  and  at  last  it  mUl  ac' 
qmre  tie  eakur  €f  the JUme!* 

Thu%  in  this  experimentt  the  obscure  negative  imnge,  that 
is  to  say,  contrary  to  the  brilliant  impression  of  the  flame^ 
was  gradually  changed  into  a  new  lominotis  image  having  the 
colour  of  this  flame;  that  is»  into  a  positive  image.  I  must 
here  remark,  that  Rozier  recommends  to Jix  the  sight  towards 
the  same  point  xsithmit  "unnfcing  the  eye^  and  further,  to  keep  the 
Sf'i^kf  strafJifu  Jij:ed,  so  tliat  fliese  jirecnn! ions  remove  every 
supposition  of  pressure  or  distorlion  t)l  eyes,  whicli  could 
alone,  as  the  anunynious  author  maintains,  cause  the  image 
to  vary.  I  shall  adtl,  that  this  experiment  has  not  been  made 
with  the  view  ot  giving  weight  to  any  theory;  Rozier  presents 
it  simply  as  a  £act  that  he  does  not  seek  to  explain.  With  re» 
snect  to  more  multipHed  alternations  of  the  two  impfcssMNM, 
alternations  whieh  tne  anonymous  author  has  not  been  more 
sncoessfal  in  verifymg,  unluckily  no  one^  as  (ar  as  I  know, 
bad  noticed  tbem  befm  me.  For  which  reason  I  have  taken 
care  to  associate  other  persons  with  myself,  who  have  experi- 
enced the  same  effects,  and  I  have  cited  among  them  M* 
Quetelety  a  name  which  ought  to  inspire  the  fullest  confidence 
(see  my  article  oWinnaleSt  page  392).  I  will  here  relate  the 
experiment  such  as  I  describe  it  in  that  article*  pages  593 
and  394. 

*'  I  applied  to  one  of  my  eyes  a  black  tube  about  50  centi- 
metres ionjr  by  S  in  diameter,  at  the  same  time  coverin*;  the 
other  eye  completely  with  a  Ijauilkui  ciiiLl,  and  I  looked  stead- 
fastly, during  a  ninmte  at  least,  on  a  red  paper  exposed  to  a 
clear  day-light ;  after  which,  withdrawing  the  tube  suddenly 
without  uncovering  the  other  eye»  I  looked  at  the  white  ceiE- 
uiff  of  die  apartment  I  then  saw  a  green  circular  images 
which,  after  some  ttme^  gave  place  to  a  red  one  of  a  feeble 
intensity  indeed,  and  of  a  very  short  duration,  but  ))erfeetly 
visible;  afterwards,  the  green  colour  reappeared,  which,  soon 
after,  wasa|^n  succeeded  by  a  reddish  ima{|e,  and  thus  three 
or  four  times  successively,  the  two  opposite  impressions  being 
less  and  less  intense." 

I  shall  only  subjoin  that  the  coloured  pnper  ought  to  be 
*   sufficiently  large  tor  its  edges  not  to  be  perceived.    In  this 
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experiment  I  linve  seen  as  iiKiuy  as  nine  oscillations  of  the 
impression  pruiluccvl,  that  is  to  i»a)',  five  transitions  from  ilie 
positive  to  the  negative,  and  four  from  the  negative  to  the 
positive.  With  regard  to  disturbing  esoses  which  might, 
aocordini^  to  the  anonymous  anthor,  have  occasioned  these 
modifications  in  the  impression^  I  minl»  if  soch  had  pr^ 
sented  themselves,  have  been  a  veiy  nnsicilful  observer,  not  to 
have  noticed  their  influence  nor  have  secured  myself  i^inst 
them.  I  must  moreover  say  that  with  respect  to  myself  the 
accidental  coloars  are  not  so  fugitive,  and  that  they  by  no 
means  disappear  from  my  eyes  by  distorting  theoif  squintings 
or  closing  the  eyelids. 

Thf"  niionvaious  author  is  acifain  mistaken,  in  uti  i  ilmtinL;  to 
me  ti»is  assertion,  i/tat  the  regular  alternation  oj  the  primitive 
and  accidental  colour  is  the  effect  most  J'reqH€7iihf  observed.  I 
have,  on  the  contrary,  suni  (page  in  the  article  of  the 
Aunales\  X^til  the  eiicct  most  frequently  observed  wus  tliat 
of  the  disappearances  and  reappearances  of  the  negative  or 
accidental  impression  alone.  And  indeed,  among  the  philo- 
sophers who  have  made  researches  on  accidental  CMOurs»  many 
have  taken  notice  of  this  fiu^t,  as»  for  instance,  may  be  seen  in 
the  memoirs  of  Scfaerffer  and  Darwui. 

The  reader  may  see  from  what  precedes,  that  the  facta 
I  have  advanced  are  not  deficient  in  authority,  as  the  anony* 
mous  author  seems  to  allege;  he  has  there  limited  bis  ob- 
jections ;  let  ns,  therefore,  proceed  to  thoiie  which  have  beeii 
raised  by  other  persons. 

[To  be  continued.] 

LI  11.   On  the  Constitution  o/'  the  licsins.    By  James  F.  \V\ 
Johnston,  Esq.  F,B*S.,  Professor  of  Chemistry  and  Mine» 
'  ralo^  in  this  Unhemtt/  of  Durham. 

To  Richard  Phillips^  Esq. 
My  dear  Phti  !  ?1'S.  Durham,  March  20,  1  H.'?!?. 

nPHK  more  1  study  the  constitution  of  the  resins  the  more* 
■■■  interesting  does  it  become  ;  and  T  hevnu  now  to  consider 
them  as  presenting  one  of  tliu  most  l)Laiuiiul  iiMliiral  families 
to  be  iiicL  with  in  the  eiitire  range  of  organic  clieinistry.  In 
my  last  letter  I  gave  you  an  outline  of  some  of  the  results  at 
which  I  had  then  arrived.  You  will  be  interested  probably 
in  learning  the  farther  development  I  have  already  been  abfo 
to  fl^ve  them.  This  vrill  best  appear  by  presenting  to  you  an 
ouUtne  of  the  classification  of  the  resios»  so  far  as  they  Iiave 
jret  been  analysed. 

General  Irrational  Formula  =  C40  IIj^+x  Oy 
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Grouj)  i.     -  C^o  Hs4_,0.y 

Tn  these  ^yroiips  t  can  never  exceed  8,  and  there  may  be 
•other  groups,  none  of  the  members  of  which  are  yet  known, 
of  which  Ho  -  H.g.  .J,  H.o_,,  may  form  the  middle  term. 


Each  of  these  groups  is  divisible  into  many  subgroups  in 
«ich  of  which    is  represented  by  a  different  nuoiber.  Thus 

Group  I.    =  C^H^^^Oy 


Subgroups. 


A_ss  C40  H3j_^0| 


To  which  belong 
fAnime  resin  =       Hgj  Oj 
\  Fossil  copal  =  C40  H32  O, 


Laurent. 
JohnttoD. 

Rose. 

ss  C^ld^iO^  Johoatoo* 


O  =      Hm_«  O 


'3 


{Anime  B  \  _  ^ 
Copal  B  J 


do. 


Colophony 


MaaUc  A     «  C^  H3,  O, 


Liebig. 
JobiuUML 


odined  \  _ 

lophoiiv  j 
odified  1 


do. 


Modified 

col 

E  =  C49  Hat.«  O5  ^  Modified 

I   mastic  A  >  :s  C^q  Hgi  0« 

JuniperA  J 

fResm  of  "\  p  rr 

F  *  C^o  Hn^Oe  -l   GuyaquilJ  "       "  - 

I  Asphaltene?  s  QmH,hO« 
O  a      Ha,.^  O,   no  examples  yet  known" 

^Pasto  var-' 
nish 

Onmp  IL  =  H,|_ 


H»  C 


40  ^:»-»  ^8 


do. 

do. 

Boasain* 
ganiL 

do. 


^uO^  roups. 


To  which  belong 


Q   r  Resin  of  drajjon's  blood  =  C^q  H^,  Og 
•  \  Resin  of  gamboge 


—  C45  HjgOg 


"40  f^44-«  ^10 


Kesin  oi  guiacum 
Acaroid  resin 


—  C40  OjQ 


B  =  C 

C  =  C4Q  H^i^j,  0,2    Acaroid  resin  =  C^f,  Hj^Ojj 

This  second  group  I  bnve  only  just  established,  and  other 
subgroups  will  present  liiemseives  in  the  progress  of  the  in- 
vestigation. You  will  observe  that  the  subgroups  compre- 
hend divisions  in  which  the  equivalents  of  hydrogen  vary  so 
that  the  number  of  substances  which  may  belong  to  this  na- 
tural lamily  is  almost  endless.    The  details  of  the  analyses 
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from  which  the  abore,  wid  other  reaultt  are  dedooed,  will  be 
laid  before  the  Royal  Society. 

The  salts  of  the  reeiiis  have  also  occapied  much  of  my  at* 
tentiooy  but  I  have  not  yet  been  able  to  satisfy  myself  as  to 
their  constitution*  So  far  is  clear,  that  in  combining  with 
bases  the  resins  do  not  give  oft'  the  elements  of  wftter.  There 
is  a  difference  t  suspect  in  the  numhpr  of  equivalent*?  ofhy- 
dro^^en  present  in  the  resin  when  combined  and  uucombiued, 
but  the  exact  nature  of  that  diifierence  requires  further  eluci- 
dation. 

Though  )uu  do  not  iuvoiir  symbol ic  expressions  in  che- 
mistry very  much,  I  hope  you  w  ill  allow  that  there  ib  consi- 
derable beauty  in  the  hasty  generalizations  I  have  here  given 
you.   Believe  me,  my  dear  Phillips, 

Yours  very  truly, 

Jamxs  F.  W.  JoBirnoH. 


LIV.  The  Bakerkm  Ledwe.^On  the  Tkeory  of  the  Jstro^ 
nomeai  RffraeHom^    ^  Jambs  IvoRTy  KM^ 

L.'^B^IfuiU.  BLeg.  Sc.  Parii^  Corretp.  et  B^.  Sc. 
QoUin.  Corretp. 

[CmnCinoed  from  p.  287  ] 

3.  ¥1  appears  that  Newton  himself  was  the  first  to  apply 
tliis  new  method  to  the  prdhlcin  of  the  astnuioinic  al 
refractions.  A  table,  which  he  had  compuied,  ami  which  lie 
gave  to  Dr.  Halley,  is  published  in  the  Philosophical  Trans- 
actions for  1721.  Nothiiig  is  said  as  to  the  manner  in  vhidi 
the  table  was  eonstmeted;  and  it  has  always  been  a  eorioos 
and  interesting  questioii  amonff  astfooomers,  whether  it  is  the 
lesnlt  of  iheory,  or  is  deduced  from  observatkiiis  alone  witb- 
out  the  aid  of  theory.  Some  original  lellefs  of  Newton  to 
Flamsteed,  published  in  1835  at  the  expense  of  the  Board  of 
AdmiralQrf  have  put  an  end  to  all  doubts  on  this  point.  These 
letters  prove  that  Newton  studied  profoundly  the  problem  of 
the  refractiotis :  that  for  several  months  in  succession  he  was 
occupietl  almost  entirely  in  repealed  attempts  to  overcome  the 
difficulties  thr^t  occurred  in  this  research  :  during  which  time 
he  calculated  several  tables  with  great  iaiu.nr,  namely,  the 
one  he  gave  to  Halley,  and  another,  or  rathrr  lliree  others, 
which  have  been  found  in  hi:>  letters  to  i  ianisteed  lately 
printed. 

Admitting  that  the  vefinnetlve  pof««r  of  the  air  is  propotw 
tkmal  to  its  densi^,  which  Newton  had  eatahlishea  m  his 
Optics  on  specolative  ptindplesy  and  which  Hiiwkabee  aftei^ 
wafds  was  m  first  to  denionstrala  csperiorantidlyy  the  uatlie- 
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matiosl  soliition  of  the  problm  requires  a  knowledge  of  the 
kw  aoeording  to  which  the  denticiet  wr  ki  the  atmospbere. 
Id  hb  first  attempt  Newton  astomes  that  the  densities  de- 
crease in  ascending  in  the  same  proportkm  that  the  distances 
from  the  earth's  centre  increase.  Now  a  and  r  denoting  the 
aame  thingsas  before,  put  i  for  the  total  height  of  the  atnio- 
^^re ;  then  <^  (p)  the  refractive  power  of  toe  air  at  the  di- 
stance r  from  the  centre  of  the  earth,  will,  aooofding  to  this 
hypothesisy  be  expressed  by  the  formnia 

^(e)  =  <^{s')  X— r~» 

If  this  value  be  substitated  in  the  formula  which  is  a 
deduction  from  the  sixth  proposition  of  the  first  book  of  the 
PriDGipi%  the  result  will  be 

o.oO  = — .  •ran* 

In  this  expression  we  have 

and  as  2  ^  (p),  or  the  increment  of  the  square  of  the  velocity 
of  the  light  is  very  minute,  amounting  to  less  than  *0006in 
passbig  through  the  whole  atmospbere  to  the  earth's  sur&ce, 

we  may  reckon  -^^^  as  unit ;  thus  we  gel 
and  by  integrating 

"  C-) 

This  result,  which  M.  Blot  ims  also  obtained,  is  equfvalent 
to  thp  gt'omctrical  construction  communicntefl  hy  Newton  to 
Flauistenl  in  a  letter  troin  Cambridge,  December  20,  1694. 
The  problem  was  now  re  ciuced  to  the  quadrature  uf  a  curve, 
for  which  a  general  method  is  given  in  Uie  llftli  lemma  of  the 
third  book  ot  tlie  Principia,  a  method  which  is  still  used  when 
the  direct  process  of  integration  iails,  or  becomes  too  intricate 
for  practice.  What  has  oeen  said  not  only  proves  the  exact* 
ness  of  Newton's  solation  of  the  problem;  it  also  points  out^ 
with  little  uncertainty^  the  manner  in  which  he  obtained  it 
Of  the  arithmedcal  operations  of  the  quadrature  there  is  no 
account;  and  they  would  be  of  no  interest  had  they  been 
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prewved.  He  complains  much  of  the  great  labour  of  tlie 
numerical  calculatUNis ;  but  all  difficulties  were  overcome,  ast 
was  to  be  expected :  a  table  was  computed  and  communicated 
to  Flamsioed  in  a  triple  form,  for  summer,  winter,  and  the 
intermediate  seasons  of  spring  and  autumn.  On  mature  re- 
flection there  occurred  to  him  a  serious  objection  to  the  sup- 
posed jicale  of  densities,  <in  which  account  he  writes  to  1  lam- 
Hteed  that  he  does  not  iiitemi  to  pubiish  tiic  tal)ies.  The  lauit 
lies  in  this,  that  the  centripetal  force  which  continually  in- 
flects the  light  to  the  earth's  centre,  is  the  same  at  all  the  points 
of  the  trajectory,  or,  in  the  words  ol  Newton,  the  l  eii  active 
power  of  the  atmosphere  is  as  great  at  the  top  as  at  the  bot- 
tom,— than  which  nothing  certainly  can  be  more  diffisrent 
from  what  actually  takes  plaoe  in  nature. 

Dismissing  his  first  hypothesis,  Newton  next  turned  bis  at> 
tendon  to  the  SSnd  proposition  of  the  third  book  of  his  Prin- 
cipia.  If  the  atmosphere  consists  of  an  elastic  fluid  gravi- 
tating to  the  earth's  centre  in  the  inverse  prouortion  of  the 
square  of  the  distance^  and  if  it  be  admitted  tnat  the  densities 
are  proportionnl  to  the  pressures,  Newton,  in  the  proposition 
cited,  proves  in  eiiecl  that  the  densities  wi!!  form  a  decreasincr 
geometrical  series,  when  the  altitudes  are  taken  in  arii  firne- 
tical  progression*.  He  wnies  to  Flanisteed  that  an  atmosphere 
so  constituied  is  certainuj  ike  Irtith,  Newton  evidently  in- 
tended by  this  assertion  to  mark  a  distinction  bclwcen  press- 
ure, which  is  a  cause  of  the  variation  of  densiu  thai  actually 
exitfts  in  nature,  and  his  first  assumed  law  of  the  densities, 
which  is  entirely  arbitrary*  Settmff  aside  hypothesis,  he  now 
advanced  so  liir  in  the  true  path  of  investigation*;  and  if  the 
manner  in  which  heat  is  diffused  in  the  atmosphere  and  the 
consequent  decrease  of  density  were  not  known  when  he 
wrote,  he  advanced  as  far  as  the  existing  state  of  knowledge 
enabled  him  to  do.  It  is  certain  from  bis  letters,  that,  after 
much  time  and  labour,  he  at  last  succeeded  in  calculating  a 
table  of  refractions  o!i  the  principle  that  the  density  is  pro- 
portional to  the  pressure.  Such  a  table  he  communicated  to 
Flainsieed,  althoM»»h  it  is  not  tound  in  the  letters  latelv  pub- 
lished ;  and  there  i>  every  reason  to  Lhnjk  it  the  same  which 
he  gave  to  Halley,  and  winch  tliat  astronomer  inserted  in  the 

*  Newton  demonstrates  strictly  that  the  densities  will  be  in  frrometrical 
pruportiun  when  the  distaTices  from  the  earth's  centre  are  in  musical  or 
harmonical  proportion,  that  in,  when  they  are  the  reciprocals  of  on  arith- 
aiedeal  progression;  but  in  n  teriei  of  this  kind,  if  the  first  term  bear  an 
almost  infinitely  ^reiit  proportion  to  rho  iI;fT«  i nu-es  of  the  following  terms, 
as  is  the  cast  ot  the  radius  ot  the  earth  when  toniparcd  to  elevations  within 
the  limits  of  the  Htiuobphere,  the  dii}ereucej»  of  U)«  terms  or  the  elevation* 
nmf,  witJiottt  teoMble  error,  be  reckoned  in  witfametical  progreiMion* 
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Philosopljical  rransactions  for  1721.  Two  elenieuts  only  are 
sufficient  for  computing  all  the  numbers  in  a  table  of  refrac- 
tions oonstrncted  by  assuming  that  the  density  is  proportional 
to  the  pressure,  namely*  the  refraction  at  45**  of  altitude,  and 
the  height  of  the  homogeneous  atmosphere,  which  is  dedudble 
from  the  horizontal  refraction.  The  table  of  Halley,  ther»> 
fore,  contains  in  itself  all  that  is  required  for  ascertaining 
whether  il  was  calculated  or  not  by  the  principle  alluded  to 
in  the  letters  of  Newton  to  Flamsteed.  Kramp  seems  to  be 
the  first  who  sought  in  the  table  for  the  manner  of  its  construc- 
tion; and  his  discoveries  in  this  branch  of  science  enabled 
him  to  assign  the  height  of  tiie  huniogeiieous  atmosphere, 
which  is  one  essential  element.  The  refraction  iit  i-S'^  of 
altitude,  wliich  is  the  other  okiiitiil,  is  found  in  ilie  table  efiual 
to  54  ,  or,  in  parts  of  the  l  adius,  to  0002618;  and  Kramp 
found  4377*  toises  for  /,  the  height  of  the  homo^neous  at- 
mosphere ;  so  that,  if  a  be  the  AMliut  of  the  earm  in  toiiesy 
we  have 

a  s  -0002618, 
/ 

I  »  —  =  •0013S56 ; 

a 

and  the  two  elements,  a  and  i,  are  suihcicnt  for  computing  the 
whole  table,  if  it  be  such  as  is  mentioned  in  the  correspond- 
ence between  NewUiii  and  l  laiiiiteed.  The  formula  ior  the 
refraction  in  the  supposed  constitution  of  the  atmosphere  has 
been  given  both  by  Kramp  and  Laplace ;  and  it  may  be  taken 
from  the  paper  in  the  Philosophical  Transactions  for  182  8, 
p.  Mf 

19601,  A  =  4/  cos'd  -)-  2i9, 

the  integrations  extending  from  s  =s  0  to  <  ss  en .  The  co- 
efficients of  thb  formula  are  as  Ibilows: 

•  Anal,  dci  Hejr actions  Astrunonuque*i  p.  19. 
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Asl-A+^-^-sB  -82193 
B  as  A  —  2X«  +  K  -13423 

Cc=|-A*«|-A»  =-0W77 

D  =  -I"  A»  =  -02007 

For  the  horiiontal  rdractioii,  when  cot  4  s  Of  A  s  i/  2 « * f 

we  obtain  by  the  usual  integrations, 

4^21       L      '  J 

or  in  seconds,  8$  =  2024-2  instead  of  2025"  as  in  Halieys 
table.    This  proves  the  ijxactness  of  Ktainp's  elements. 

With  respect  to  the  other  numbers  in  the  table  a  disUnc- 
tkm  must  be  made.  In  every  table  of  refraetionsy  whatever 
be  the  oonstitutiofi  of  the  atmosphere  on  which  it  is  founded, 
the  numbers  answering  to  altitudes  eater  than  16^«  d«»end 
only  upon  one  element,  namely,  the  refractiire  power  or  the 
air.  Reckoning  firom  die  senlth  as  far  as  74%  any  table  mav 
be  deduced  from  any  other,  provided  both  are  accurately  cal- 
oulated,  merely  by  a  proportion.  In  the  table  published  an- 
nually in  the  Uon,  des  Temps,  the  refraction  at  45°  is  58"'2 : 
and,  if  Halley's  table  has  been  accurately  computed,  the 
numbers  in  it,  between  the  limits  mentioned,  will  be  equal 

to  the  like  numbers  in  the  French  table  multiplied  by 

90 

s— .   The  calculation  being  made,  the  results  will  be 

found  to  agree  almost  exactly  with  the  short  table  inserted 
by  M.  Biot  in  the  additions  to  the  Coti,  des  Temps  Im  1839, 
p.  105,  the  greatest  difference  between  the  computed  quaD-> 
titics  and  ihc  numbers  in  Hallcy's  table,  being  about  2''. 

But  this  i^ives  no  intimation  vviiii  respect  to  the  particular 
constitution  of  the  atmuaphuio  assumed  in  the  calculation 
of  the  table.  What  is  peculiar  to  a  table  in  tliis  respect  has 
no  sensiUe  influence  on  the  refiractions  it  contains  except  at 
altitudes  less  than  16*.  No  definitive  opinion  can  therefore 
be  formed  on  die  question,  whether  Halle/s  table  is  the  same 
which  Newton  computed  and  communicated  to  Flamsteed  on 
die  principle  that  die  densities  are  proportional  to  the  press- 
ures, without  comparing  it  with  a  sumcient  number  of  re- 
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fractions  at  low  altitudas  calcalated  from  the  elements  of 
Kramp.  As  the  settling  of  this  point  may  be  thought  not 
unimportant,  the  following  formula,  which  affords  the  means 
of  computing  the  refractions  at  all  altitudes  with  exactness, 
has  been  invasti^aied  by  reducing  the  integrals  in  the  expres- 
sion of  M  to  seneses.   

Tan  4)=  e  =  tan 

oosi  * 

Log  tan  ^  s  log  secant  9  +  19*2198509  ^  SO. 

llssinlX^ex  660-7911    9-8200669 

+  ^  X  551*634  8-7897059 

+  tf^  X  871*268    2*5696878 

+  tf^  X  219-762  2-8419680 
+  ^  X  116-768  ......  2-0678084 

+  e"x   58-170    1-7646976 

+  e'»X    28-275    1-451 4092 

+  e^^X    lS-797    1-1397974 

+  e"x     6-806    0-8329041 

+  e^^x      3-311    0-5199046} 

The  series  converges  very  slowly,  which  lias  made  it  necessary 
to  continue  it  to  ten  terms,  the  amount  of  which  is  still  3"'6 
deficient  from  tlie  exact  (quantity  2024  '  2.  As  the  last  terms 
decrease  in  the  proportion  of  2  to  1,  it  is  obvious  lIiul  tlie 
true  sum  would  be  obtaiiicd  bv  continuing  the  series :  but 
the  terms  set  down  are  more  tk&n  sufficient  for  the  present 
purpose. 

The  eauct  refractions  calculated  by  the  formula  are  next 
to  be  compared  with  the  numbers  in  HaUe/ s  table. 


Apttttot  MDitb. 

Coroputed. 

• 

Oiftraica. 

0 

1  II 

II 

20 

19-6 

20 

-0-4 

40 

46-2 

45 

+  0-2 

60 

1  33-1 

1  32 

+  M 

70 

2  27  0 

2  S6 

+  1-0 

80 

4  55-2 

4  o2 

4-3-2 

88 

6  3-9 

6  00 

+  3-9 

84 

7  45  0 

7  45 

00 

86 

10  53-1 

10  48 

+5-1 

87 

13  SS-5 

13  20 

+2-5 

88 

17  4G 

17  8 

— 3-4 

88 

23  3*5 

23  7 

-3-5 

The  examination  that  has  now  been  made  fully  establishes 
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that  Halley's  table  is  no  other  than  the  one  which  Newton 
compated  on  the  sup})osition  thai  the  densities  in  the  atmo- 
sphere are  proportional  to  the  pre^ures.  Tiie  discrepandes, 
amounting  in  every  instance  to  a  small  part  of  the  whole 
quantity,  are  sucli  ns  j)iight  be  expected  to  (xctir  unavoidably 
in  the  intricate  and  laborious  methods  of  calculation  followed 
by  Newton.  Some  part  of  the  differences  m?LV  also  arise  from 
the  elements  of  the  lormula,  wine  li,  being  tieducf  J  Irom  only 
two  iiuuibers  of  the  table,  may  not  exactly  coincide  with  ilie 
fundamental  quaniitieb  which  Newton  assumed.  M.  Biot,  by 
a  method  different  from  Kramp's,  has  found  other  elements, 
which  make  the  horizontal  refraction  8''*3  less  than  in  the 
table;  but  these  small  variations^  which  proceed  firom  cal- 
coladnff  in  different  ways,  only  confirm  more  strongly  that 
Halley^  table  is  the  same  which  Newton  constructed  by  his 
second  hypothesis,  and  communicated  to  FJamsteed. 

It  appears  from  what  has  been  said,  that,  as  &r  as  the  me* 
thematics  is  concerned,  the  problem  of  the  astronomical  re- 
fractions- was  fully  mastered  by  Newton.  It  would  be  strange 
indeed  to  suppose  that  the  author  of  ?he  theories  in  the  Prin- 
cipia  would  find  difficulty  to  apply  them  in  a  case  to  which 
he  bent  the  whole  force  of  his  muid.  But  he  was  embar- 
rassed by  the  suppositions  he  found  it  necessary  to  make 
respecting  the  pliysical  constitution  of  tiic  almospiiere.  His 
iirst  hypothesis  is  evidently  contrary  to  nature,  in  admiitmg 
that  air  at  all  altitudes  exerts  the  same  power  to  inflect  die 
light  to  the  earth's  centre  i  hb  second  method  made  the  re- 
fractions too  great  near  the  horizon,  thereby  proving  the  ne- 
cessity of  searching  out  some  new  cause  for  the  purpose  of 
reconciling  tlie  theorv  with  observation.  Averse  from  hypo- 
■  theses,  he  seems,  on  these  accounts,  to  have  declined  inserting 
in  his  works  a  problem  which  had  cost  him  so  mitch  labour, 
and  upon  his  solution  of  which  he  evidently  set  some  value. 

If  the  different  attempts  to  solve  this  problem  are  to  be 
tried  with  the  same  nirour  that  Newton  judf^ed  his  own,  it 
must  be  decided  that  they  are  all  liable  to  nlijec  iions.  They 
all  inv(jl\e  some  supposition  that  has  no  loundation  in  nature; 
or  they  leave  out  some  necessary  condition  of  the  problem. 
It  is  allowed  that  the  variation  of  heat  at  different  altitudes  is 
unknown ;  that  we  are  equally  unacquainted  with  the  manner 
in  which  is  diffused  the  aqneons  vapour  that  is  always  found, 
more  or  less,  in  Ibe  atmosphere;  that  the  law  of  the  densities 
has  not  been  ascertained.  But  besides  these  capital  points, 
the  accurate  M.  Poisson  will  suggest  other  properties  that 
must  be  attended  to  in  an  atmosphere  in  equilibrium :  the 
conducting  power  of  heat  varying  with  the  condition  of  the 
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air;  its  power  of  ahsorbinpf  heat:  aiui  the  interchange  !>y  ra- 
diation nsIiIlI)  t.ikcs  place  with  tiiu  earth,  with  the  ctiienal 
spaces  :l1)o\i',  ami  with  the  stars  vibii;lc  above  the  horizon. 
Su  many  conditions,  placed  beyond  the  reach  of  our  inijuiry, 
may  well  puzzle  the  most  expert  algebraist  to  take  them  into 
accoant.  Bat  it  may  be  doubted  whether  this  be  the  proper 
view  of  the  problem.  The  astronomical  refractions  at  any 
observatory  are  mean  elRscts  of  the  atmosphere ;  and  it  may 
be  alleged  that  the  proper  way  of  accounting  for  them  is  to 
compare  them  with  other  mean  effects  of  the  atmosphere  at 
the  same  place. 

4.  In  1715,  twenty  years  after  the  researches  of  Newlon, 
Brook  Taylor  published  in  his  Mffhodus  Incrementonm^  the 
first  investigation  of  the  asfrojK  niicii!  relraclions  on  the  snp- 
posiiion  tliat  the  density  of  tlie  air  is  variable.  The  ditli^r- 
ential  equation  is  accurately  deduced  from  the  pnncij)ies  laiti 
tlovvn  by  Newton;  which  removed  ail  the  diliiculties  of  the 
problem  in  this  respect. 

Kramp,  in  his  Analyse  dcs  Refractions  Astronomiques  el 
TerrettreSf  has  elucidated  the  elementary  parts  of  the  pro- 
blem,and  has  greatly  improved  the  mathematical  solution.  His 
method  is  particularly  commodious  and  useful  in  the  case  of 
the  horizontal  refraction.  For  altitudes  above  the  horizon 
the  integrals  are  not  susceptible  of  being  simply  expressed, 
and  seem  to  require  the  aid  of  subsidiary  tables  in  applying 
them. 

The  problem  of  the  refractions  being  an  important  one  in 
astronomy,  many  solution';  of  it  have  been  published  by  dif- 
ferent gt'onu'ters.  Some  of  these  are  preferable  to  others, 
because  tiie  method  of  calculation  is  easi<*r  in  [)ractice.  For 
altitudes  greater  than  Mi',  they  may  all  be  reckoned  equiva- 
lent, differing  fi  oni  one  another  only  in  the  quaiiiity  u>Miinc4l 
for  ilie  reii active  power  of  air.  They  also  mostly  agree  in 
the  horizontal  refractiony  which  is  taken  from  observation . 
But  for  altitudes  less  than  16S  thej  are  different ;  because,  m 
these  low  altitudes,  the  refractions  are  affected  by  the  arbi- 
tral suppositions  used  in  constructing  the  tables. 

Thomas  Simpson  published  a  judicious  dissertation  on  this 
problem.  He  distinctly  points  out  that,  to  a  considerable  di- 
stance from  the  zenith,  the  refractions  are  independent  of  the 
manner  in  which  the  atmosphere  is  supposed  to  be  consti- 
tuted. In  comparing  the  two  atmospheres  that  have  densities 
decreasing  in  anf Imiutical  and  geometrical  progression,  he 
remarks  that  tiie  honzcmtal  refraction  comes  mncii  nearer  the 
observed  quantiiy  in  the  first  atmosphere  than  it  does  in  tlie 
second  J  for  which  reason  he  gives  the  preference  to  iJie  first 
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as  likely  to  represent  the  pheenomenn  wiiii  (greater  accuracy. 
Now  in  this  his  rcasoninjr  is  not  much  dilFerent  from  the  ar-»» 
gumeiit  allerwat  (Is  used  by  Laplace,  to  prove  tliat  the  bame 
two  atmospheres  are  limits  between  which  the  true  atmosphere 
is  contMoad. 

Neinon  likevise  foand  thai  the  refnctioiis  oompttted  ac» 
cording  to  his  seoond  method^  that  is,  in  an  atnotpnare  with 

densities  decreasing  in  |eonietrioal  progresaiony  are  too  great 
near  the  horizon,  on  which  point  he  thus  writes  to  Flanwtoed : 

Supposing  the  atmosphm  Co  he  connituled  in  the  manner 
described  in  the  22nd  proposition  of  my  second  book  (which 
certainly  is  the  truth),  I  have  found,  that  if  the  horizontal 
refraction  he  Hi',  the  refraction  rit  the  altitude  of  3'  will  be 
13'  3";  £Mid  if  tlie  refraction  in  tiie  apparent  altitude  of  'A^  be 
14',  the  horizontal  refraction  will  be  something  more  than  37'. 
So  that  instead  of  increasing  tfie  horizontal  refraction  by  va- 
pours, we  must  find  some  other  cause  to  decrease  it.  And 
I  cannot  think  of  any  other  cause  besides  the  rarefaction  o£ 
the  lower  region  by  heat.**  Here  the  tme  reason  is  assigned 
why  the  rafimstioos  near  the  horiionf  in  an  atmosphere  con* 
stitated  as  supposed*  so  much  exceed  the  observed  quantitiea. 
When  the  density  b  made  to  depend  solely  on  tiie  incnni- 
bent  weighti  the  air  ifa  not  rarefied  enough ;  and  the  greater. 
densiQr  canasa  a  greater  refraction.  Having  correctfy  esti- 
mated the  effect  produced  by  the  pressure  of  the  supported 
air,  Newton  is  unavoidably  led  to  ascribe  to  heat  the  greater 
rarefaction  that  takes  place  in  the  atmosphere  of  nature.  His 
words  prove  that  he  had  no  clear  conception  in  what  manner 
the  density  in  the  lower  region  is  altered  by  the  agency  of 
heat;  and,  to  say  the  truth,  nearly  the  same  ignornnce  in  this 
respect  prevails  now  as  in  his  time.  Tfie  decrta^e  of  density 
in  ascending  is  a  complicated  eiicct  of  lUiuiy  causes  tor  the 
most  part  unknown ;  and  it  seems  in  vain  to  expect  a  satis- 
factory investigation  of  it  by  arbitrary  supposkiooa.  Bat 
setting  aside  hypothetical  constitntions  of  the  atmosphere^  we 
may  consider  the  rarefaction  of  the  air  in  aaoeoding  as  a 
pbaenomenont  the  knowledge  of  which  ia  to  be  acquired  by 
experiment;  and  this  appears  the  only  sure  way  of  phicing 
the  theory  of  the  mean  refractions  on  its  proper  foundatioo. 

5«  One  of  the  tables  of  refraction  most  esteemed  by  astro- 
nomers is  that  published  annually  in  the  Con.  dcs  Tnnps.  It 
has  been  already  shown  that,  as  far  ns  74^  from  the  zenith, 
this  table  is  calculated  by  the  simple  method  of  Cassini. 
There  is  nothing  incidental  in  tlji^ ;  for  all  tables  of  refraction 
mav  be  cuaiputed  by  Cas^iufs  melhod  to  the  extent  men- 
tioned.   The  French  astronomers  iiavc  been  very  successf  ul 
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in  determining  the  constants  of  the  formula.  The  teiirective 
power  of  the  air  was  obtained  hy  Deiambre  from  a  great 

number  of  astronomical  observations ;  the  same  quantity  was 
deduced  by  MM.  Biot  and  Arago  from  experiments  on  the 
gases  with  the  prism;  and  the  results  of  two  methods,  so  en- 
tirely diflerent,  agree  so  nearly,  that  there  seems  no  ground 
for  preferring  one  to  the  other.  Tlie  remaining  part  of  the 
French  table,  for  aitiLudes  less  than  16°,  is  computed  by  a 
niethoil  of  La|)lace,  which  the  authoi  iias  explained,  with- 
out disguising  its  defects,  in  the  fourth  volume  of  the  Mcc, 
Celeste.  The  two  atmospheres  with  densities  decreasing  in 
arithmetical  and  geometrical  progression,  which  it  now  ap» 
pears  were  imagmed  by  Newton»  and  which  have  been  dis- 
cussed by  Thomas  Simpson  and  other  |reomeler%  are  founds 
when  the  same  elements  are  employed,  to  binng  ont  hort* 
zontal  refractions  on  opposite  sides  of  the  observ«i  quantity* 
Laplace  conjectured  that  an  intermediate  atmosphere  which 
should  partake  of  the  nature  of  both,  and  should  agree  with 
observation  in  the  horizontal  refraction,  would  approach 
nearly  to  the  true  atmosphere.  It  must  be  allowed,  that  tliese 
conditions,  which  may  be  verified  by  innumerable  instances 
between  the  two  limits,  are  vaguely  detined  :  and  in  order  to 
ascertain  the  real  nu  aiiing  of  the  autiior,  recourse  must  be 
had  to  the  algebraic  expressions.  When  this  is  done,  it  will  be 
fomid  that  the  atmosphere  intended  is  one  of  which  the  den- 
sity is  the  product  of  two  terrasy  one  taken  from  ao  aritbme- 
ticaly  and  the  other  from  a  geometrical  progression;  the  e& 
feet  of  which  combination  is  to  introduce  a  supernumerary 
constant,  by  means  of  which  the  horiaontal  refraction  is  madle 
to  agree  with  the  true  quantity.  No  one  will  deny  the  merit 
and  the  ingenuity  of  Laplace's  procedure ;  but  though  very 
skiifuly  and  guided  in  some  degree  by  fmet,  it  is  liable  to  all 
the  uncertainty  of  other  arbitrary  suppositions,  as  indeed  the 
author  allows.  Dr.  Brinkley  has  mxtn  ihv  character  of  the 
French  table  fairlv  wlu  n  lie  says,  tliat  ii  is  only  a  little  less 
empirical  than  the  oilier  tables.  On  divesting  T-npl ace's  hy- 
pothesis of  vajrueness  in  the  language,  and  exjjinasing  it  in 
the  unequivocal  symbols  of  algebra,  it  does  not  a})pear  to 
possess  any  superiority  over  otlier  supposed  constitutions  of 
the  atmoepiiere  in  leading  to  a  better  and  less  exceptionable 
theory;  at  least  the  MSe.  C&eaU  has  been  maiiy  years  before 
the  public,  during  which  time  not  a  few  geometers  have  1&* 
bonred  on  the  subject  of  the  refractions ;  but  no  improvement 
originating  in  the  speculations  peculiar  to  Laplace  has  oo* 
curred  to  any  of  them* 
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Having  laid  so  much  on  tbe  theory  of  the  French  table,  it 
may  be  proper  to  add  a  word  on  its  accuracy.  If  it  he  com- 
pared from  80^  to  88°  of  zenith  distance  with  Bessel's  ob- 
served refractions,  there  will  be  found  a  small  error  in  excess, 

continually  increasinn;,  and  amountini^  at  last  to  4".  This 
shows  thru,  in  Cfmihiniiinp  the  two  atmospheres,  too  much 
weight  iias  been  ^^vi  ii  to  thnt  with  a  density  vai  vinij  in  geo- 
metrical j)rogression,  in  c()iibLi]ueiice  of  wiucli  the  air  is  not 
rarefied  enough  in  the  interpolatid  atmosphere.  With  re- 
spect to  the  two  degrees  ot  alliiude  ntxi  liie  horizon,  no  ac- 
curate judgement  can  be  formed,  for  want  of  observed  refrac- 
tions that  can  be  depended  on. 

The  astronomical  refractions  have  also  occupied  the  atten- 
tion of  tlie  astronomer  of  KcenissberK,  who  has  contributed 
so  largely  to  the  improvement  <?  every  part  of  astronomical 
science.  For  the  purpose  of  representing  the  observations 
of  Bradley  with  all  the  accuracy  possible,  Bessel  investigated 
a  table  of  refractions  which  appeared  in  the  Fundamenta 
Astronomife'm  ISIS.  TTc  assumes  a  tlicoretical  formula;  but 
as  every  arbitrary  (juantiiy  is  deterniiiied  by  a  careful  com- 
parison with  real  observations,  what  is  '^iippo^^itrtitnis  mnv  be 
considered  merely  as  an  insirnrnent  ol  Hne.sliiiatlon,  uliicli  is 
finally  laid  asitle,  leaving  the  result  to  rest  on  the  foundation 
of  fact.  He  returned  to  the  subject  in  his  'J'abuUe  Rc^iomon- 
iaiuL',  published  in  1830.  In  this  last  work  he  retains  only 
that  part  of  the  table  of  1818  which  extends  to  85°  from  the 
2enitii»  many  corrections  being  applied  from  recent  observa- 
tions made  with  improved  instruments.  In  order  to  supply 
what  is  wanting  in  the  new  table,  Bessel  has  added  a  sup- 
plemental one  containing  the  refractions  at  every  half  degree 
for  altitudes  less  than  IS"" :  which  supplemental  table  is  inde* 
pendent  of  theory,  being  deduced  from  observations  alone. 
These  two  tables  form  together  a  real  table  of  mean  refrac- 
tions independent  of  all  suppositions  respecting  the  constitu- 
tion of  the  atmosphere;  and  no  other  similar  table  of  nearly 
equal  authority  is  to  be  found  in  the  astronomy  of  the  present 
day.  What  Bessel  has  accomplished  on  the  subject  of  the 
refractions  is  ni>t  the  least  important  part  of  his  labours  for 
the  advancement  of  astronomical  science:  ii  is  precious  to 
the  practical  astronomer;  and  it  is  necessary  to  the  theore- 
tical inquirer,  for  enabling  him  to  confront  his  speculations 
with  the  phsBuomena  to  be  accounted  for. 

fTo  be  continued  ] 
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LV,  Remarks  on  a  Nnt<r  in  Prof.  Sedgwick  and  Mr.  Mur- 
chison's  Communication  in  the  last  Number.  Bij  John  Phil- 
lips, Esq^  FM^9  F.G,S.y  Prof  essor  of  Geoh^  in  Kin^s 
College, 

To  IL  Tuj/lor,  Esq, 
My  dear  Sir,  York,  April  11,  18.31). 

IN  tiie  communication  regarding  the  classification  of  De- 
vonshire strata  by  Professor  Sedgwick  and  Mr.  Murchison 
(Gontained  in  the  last  Number  of  the  Philosophical  Magazine), 
I  fhid  my  name  (p.  957i  note)  connected  vrith  a  *  promise^' 
which  it  appears  to  me  necestanr  both  to  explain  and  to  fulfil 
as  soon  as  possiUe  after  the  pledge  which  has  been  onex-. 
pectedly  and  pablidy  given  for  me.  This  is  the  more  neces- 
sary because  the  statement  alluded  to  does  not  express  com- 
pletely either  the  error  assigned,  or  the  correction  prepared. 

There  b  no  ^  inaecuracif*  in  the  acknowledgement  engraved 
on  my  geological  map,  that  Devonshire  is  coloured  from 
Mr.  De  ia  Beche.  On  the  contrary,  it  is  to  Mr.  Dc  la  Bcclie, 
alone,  that  I  am  indebted  for  the  means  of  culom  ing  geolo- 
gically Cornwall,  Devon,  and  West  St)ni(  i  sci.  1  have,  for 
these  districts,  merely  copied  the  complete  niaj)  with  which  he 
most  kiiully  Im  nished  me  early  in  the  year  1838;  nor  iiave  I 
since  applied  tu  any  pciaua  lor  iniurraatiou  oa  iliuae  parts  of 
the  country. 

The  acknowledj[ement  on  my  map  is,  however^  in  one  re- 
spect incomplete ;  it  might  have  been  stated  that  in  colouring 
as  a  part  of  the  Carboniferous  System  the  disputed  culm  de- 
posits of  Devonshire,  I  was  following  the  classification  first 
proposed  by  Professor  Sedgwick  and  Mr.  Murchison  at  the 
Bristol  Meethigof  the  British  Association*  This  is  the  cor- 
rection, or  rather  addition^  which  I  have  promised  to  make  in 
the  next  edition  of  my  map. 

It  is  perhaps  unncccssarij  to  do  this,  since  the  brief  notices 
oil  iny  map  had  no  other  object  than  to  authenticate  the  dc- 
Itneation,  and  the  ctdssificatit);i  in  question  was  perleclly 
known  to  i^^i  uloi^n^l^,  and  seciirctl  lo  the  right  owners  hv  se- 
veral ]nil)lications  of  two  years  earlier  date*.  It  is,  however, 
possible,  as  the  authors  of  this  very  important  change  in  the 
systematic  distribution  of  English  strata  appear  to  tliink,  that 
by  my  silence  concerning  their  labours  an  erroneous  impres- 

*  See  in  particular  the  Sixth  Report  (1^36)  of  the  British  Association, 
p.  95,  sad  Athenanm  ior  1836,  p.  611.  The  latter  cmitains  the  whole 
iimM$dim  <ff  the  subject  at  the  Brotol  Meeting  of  tlie  Assuctation,  mth  a 

fection  nccording  to  the  new  views  there  ndvocated.  A  workin?^  map  was 
then  exhibited  by  Mr.  MurcbiiODi  coloured  to  correspond  with  the  sec- 
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fAxm  mav  have  been  oomnnmicated  lo  personf  sot  well  ao* 
quaioted  with  the  progreee  of  geelogieal  invesiigatiooy  and  I 
Miail  gladly  embntoe  the  opportmrity  afibrded  by  a  new  edir 
tion  of  my  Eiap  to  supply  tne  omission^  and  to  add  my  im- 
equivocal  testimony  to  (he  originaUty  and  value  of  the  dis- 
coreries  regarding  the  sequence  of  Devonian  strata  which 
heralded  the  new  and  remarkable  views  oontained  in  jcm 
kat  Number*    I  am,  my  dear  Sir»  yours,  &c. 

John  Tuillips. 


IjVI.  Sttpplementarij  Remarks  on  the  "  Devonian  "  Sj/sfe???  of 
HocJcfs.    By  the  Rev.  Professor  Sedgwick,  F,R,S,,  I'.G.S., 
and  HoDEEicK  Impey  Murcuison^  JStq^  F.ES.  F,G.S.* 

Ty'E  be§  to  ofaa  lewnddMoMlobseratioDS  ua  the  da^ 
fieatuQ  of  the  older  rocks  of  Devon  and  Comwallf  as 
a  supptement  to  our  paper  in  the  last  Number  of  thk  JoornaL 

In  bfteiy  alluding  to  the  geokgtsts  who  had  at  different 
times  suggested,  that  certain  poitloDs  of  these  rocks  (in  South 
Devon)  mwht  be  the  eqaivamts  of  the  carbonilerous  lime- 
stone or  o&  red  sandstcaie,  wo  inadvertently  omitted  to  state, 
that  in  repjard  to  North  Devon,  our  distinguislied  leader  Mr, 
"William  Smith  hm\  lonix  ago  represented f  the  band  of  red 
rocks,  which  extend  along  the  coast  from  Comlte  Martin  to 
the  North  Foreland,  and  thence  into  the  Quantock  Hills, 
as  old  red  baiulbtone.    At  that  early  period,  however,  this 
author  had  not  the  materials  for  ao  extension  of  his  first  cor- 
rect glance:  neither  the  order  of  superposilioi],  nor  liie  lussiis 
of  the  succeeding  strata,  were  then  known ;  and  hence,  rely- 
ing chiefly  upon  mineral  cfaavaolers,  and  not  upon  that  great 
prmciple,  of'  tdentt/i/mg  OratA  6y  their  orgtmic  remains^  by 
which  he  had  so  succenfiilly  eluninated  tha  true  order  of  thie 
seetmdarif  fcrmatioQ%  Smith  did  not  succeed  in  refernog  any 
other  pert  of  Devonshure  or  Cornwall  to      it  we  consider 
its  proper  place  in  the  geological  series*   ThuSi  we  And 
him  equally  dasatng  as  old  red  sandstone^  a  course  of  red 
rocks  which  may  be  traced  across  a  considerable  part  of 
Devonshire,  a  little  south  of  Bideford,  and  which  we  have 
shown  to  be  a  mass  included  in  the  culm  or  coal  measures  of 
the  county.    Again,  he  placed  the  limestones  of  Holcombe 
Rogus,  &c.,  which  we  also  incliide  in  the  same  carboniferous 
tract,  as  subordinate  to  the  nexsj  red  sandstone ;  and  in  com- 
mon with  all  who  preceded  or  followed  him  up  to  the  period 
when  we  published  our  views  in  18136,  he  considered  the  black 

•  Communicated  hy  the  ATUh*)r«. 

t  Smith's  Geological  Map  oi  l:.ogland  and  Wales. 
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cnlin  mea»ireg|  and  the  slates  of  South  De^oD  and  Cornwall, 
to  be  amciDg  the  ciUkH  iramiHan,rodce*  StQl  the  first  indl* 
Mtions  of  a  mora  aooorate  liew,  as  giTcn  in  his  representa^ 
tion  of  the  North  Coast  of  Devoo,  is  to  us  a  strong  proof  both 
of  his  boldness  and  sagacity.  Dtmbdess  deoelved  by  mineral 
diaracters,  slaty  cleavage^  and  the  antique  impress  of  many 
parts  of  this  region,  he  never  thought  of  applying  his  own 
sound  principles  to  Devonshire,  still  less  to  the  killas  and  so 
called  "primary"  rocks  of  Cornwall.  Yet  is  it  entirely 
through  the  application  of  Smith's  "  Strata  identified  by  their 
ort'anic  remains,"  that  we  have  been  enabled  at  lencfth  to 
wui  k  out  what  we  believe  to  he  a  correct  classification  of 
thebe  rocks,  and  to  place  theni  so  uiucli  higher  in  the  series 
than  had  ever  been  contemplated  by  those  who  have  gone 
beiurc  us.  The  imbedded  plants  and  shells,  and  the  strong 
analogy  of  the  culm  strata  of  Devonshire  to  those  which  we 
had  studied  in  Pembrokeshire,  coupled  with  their  aoerlying 
position^  first  led  na  to  Tentnre  to  assert  that  so  lai^ge  a  por* 
tkm  tiiis  region  was  truly  an  equiTalent  of  onr  ordhiarv 
coal  fields :  and  assomhig  that  onr  tiew  has  been  sustainec], 
^vx  liave  since  shown,  upon  the  same  principles  of  imbedded 
fossiia  and  a  conformable  succession  of  strata,  that  all  the 
rocks  which  rise  from  beneath  the  mat  culm  basin  (with 
perhaps  some  slight  exceptions),  whether  slates,  killas,  lime- 
stone or  sandstone,  form  one  great  natural  group  (hitherto 
called  old  red  sandstone),  which  occupies  the  great  interval 
between  the  Carboniferous  System  above,  and  the  Silurian 
System  hclow  it;  each  of  these  three  great  systems  being  de- 
fined, as  we  have  before  explained,  by  a  characteristic  series 
of  organic  remains. 

We  li:ive  much  pleasure  in  slating  that,  since  the  appear- 
ance of  our  memoir  in  the  last  Number  of  this  Journal,  the 
readmg  of  a  paper  by  the  Bev.  D*  Williams  to  the  Oeolo^ 
cal  Society  upon  the  structure  of  Devimshire,  gave  rise  to  a 
dncnssIoD,  during  whidh  certain  explanations  took  place  which 
have  happily  removed  ftom  our  minds  anv  tendency  to  sup- 
]  ()se,  that  our  feUow-laboureni  Mr.  Delafieche  and  Ifr. 
Williams  were  unwilling  to  accord  to  us  the  merit  (whatever 
it  may  be)  of  having  been  the  first  to  propose  a  great  change 
in  the  grouping  and  classification  of  tbe  rocks  ot  Devonshire 
and  Cornwall.  We  beg,  tlicrcfore,  to  say,  that  Mr.  De  la 
Beche  having  in  ;i  kind  and  iiicndly  innnner  reaf!  from  his 
Keport  the  pasi>age  quoted  beJow^^and  haviug  assured  thegeo- 

*  *'  In  18^G,Pro£  Sedgwick  and  Mr.  Murduson  read  a  memoir  before 
themesliBgef  tfaaBiitklAHacislkmhdd  that  jasrat  Bfiitsl,inwliieb 
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lo^i-,f<  presentj  he  meant  that  passai;'e  fully  to  (  ouvcy  tlie 
lucauiiig,  that  we  were  the  first  persons  who  propij.^cil,  on  the 
evidence  of  supci  pusiuou  as  well  as  fos.iiU,  ihaL  tlie  large  tract 
of  Devon  and  Cornwall  (now  represented  in  his  map  as 
*^  Carbonaceous  Rocks")  should  be  considered  as  a  dbdoct 
physical  group  belonging  to  the  CaTboniferons  Syatem;  wa 
are  od  oar  part  atixioitt»  not  only  to  state  piiblicly»  thai  we 
are  tadsfiea  of  the  entire  sincerity  of  this  assurance^  bat  also 
to  express  (as  one  of  ns  did  at  the  Geological  Socie^)  our 
deep  regret  thut  one  or  two  words  were  employed  in  our  me- 
moir wmch  gave  pain  to  onr  associate.  In  shorty  there  does 
not  now  exist  tbeslttlitest  misnnderstanding  between  Mr.  De 
la  Beche  and  oora£es. 

And  next  in  regud  to  the  Rev.  D.  Williams,  to  whom 
we  adverted  as  putting  forth  a  claim  to  have  been  the  first 
to  indicate  the  existence  of  a  troii^li  in  Central  Devon,  we 
iiiui  (havlTipr  been  flivoured  by  him  with  a  siglit  of  the  ori- 
ginal notice  whicli  lie  read  at  Dublin  1835)  that  the  sole 
expression  wiiich,  according  to  himself,  bears  uprm  the  point  <| 
is  tliis:  "The  argillaceous  schist  reposes  inmicdiaicly  on 
the  granite  of  I^undy  Island,  niaiiLliug  round  its  south- 
eastern angle  on  the  one  hand  and  dipping  away  towards  \t 
from  the  granite  of  Dartmoor  on  the  otner."  Mr.  Williama 
indeed  al&ws^  that  he  did  not  tfiea  eren  mention  the  word 

tcough,"  was  there^  uideed,  a  nngle  expression  in  the 
short  notice  which  couhl  have  led  any  one  to  suppose  that  he 
had  then  disoovered»  that  two-lhirds  of  the  large  county  of 
Devon  consisted  of  a  ^reat  culmiierons  basin  overlying  older 
strata,  siill  less  that  this  basin  was  the  equivalent  of  our  coal 
Jiddg^  For  his  observations  in  that  and  idl  his  subsequent  * 
memoirs  (even  that  just  read)  go  to  maintain,  that  these  culm 
strata  are  of  an  age  quite  distinct  from  the  Carboniferous 
M  T-n,  and  form  an  integral  part  of  the  transition  series  of  a 
much  older  epoch. 

But  in  asserting  the  priority  and  independence  of  onr  own 
views,  and  in  pouiting  out  how  much  they  differ  from  those 
which  Mr.  De  la  Beche,  Mr.  Williams,  or  indeed  any  geolo- 
gists had  previously  entertained,  we  are  bound  to  state,  that 

they  separated  the  upper  mass  of  rocks  of  North  Devon  which  had  hitherto 
been  termed  grauwackc  frum  ihe  lowei',  biatcd  that  these  rockf  rested  in 
a  troaiMyce  amty  extendin{;  east  and  wm,  and  ooodiidml  that  they  had 
been  improperly  classed  with  tlie  lower  scries,  inasmuch  as  they  consi- 
dered these  rocks  to  be  equivalent  to  the  beds  usiuiUij  turned  ennl-vieasnret. 
'i  he  inferior  rocks  they  divided  into  five  suboriiinaie  groups."  In  the 
'  tame  page  Mr.  De  la  ttsche  also  Mates  the  lohf  fcanee  or  car  tubeeqoent 
|Mpar(1837)  raed  betee  theOoobgicaldocietjr  (Sse  Rspoct^  P*^)* 
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we  believe  the  observfttionsof  Mr.  WiiUanu  to  be  also  equally 
original ;  for  he  has  recently  shown  to  tu  a  MS.  which  he 
sent  to  the  Local  Secretaries  of  the  meeting  of  the  British 
Association  for  the  Advanoement  of  Science,  held  at  Bristol 
(which  arrived  after  the  memoir  by  ourselves  was  read,  and 
on  that  account  was  not  brought  forward),  in  which  he  ex- 
presses his  opinion  that  the  contorted  carbonacpous  rocks 
upon  the  coast  between  North  Devon  and  Cornwall,  occupy 
a  ti oiiL^h  supported  at  either  extremity  on  the  west  coast,  by 
rocks  of  older  age ;  the  whole,  however,  belonging  to  an 
ancient  transition  period,  and  the  culm  strata  being  of  "  far 
higher  antiquity  than  the  carboniferous  series  proper."  And  we 
may  further  l  euiai  k,  ihaL  at  that  time  he  had  neitiiei  separated 
(as  a  distinct  formation)  the  black  culmiferous  limestone  from 
the  inferior  coanes  of  linieetone  of  North  Devon,  nor  ascer- 
tained the  fact  of  its  re-appearance  on  the  sonth  side  of  the 
calm  trough  and  on  the  northern  flank  of  .Dartmoor.  IVom 
an  inspection  of  the  map  of  Devonshire  which  Mr.  Williams 
is  prepariD|^  and  the  sections  which  were  exhibited  with  it  at 
the  Geological  Society,  we  are  convinced  he  is  an  industrious 
observer;  while  the  richness  of  his  fossil  collections  also  • 
maniiests  his  diligence  and  zeal:  his  collections  are,  indeed, 
among  the  most  valuable  (in  respect  to  North  Devon  and 
Cornwall)  which  have  come  under  our  notice;  and  their  ex- 
amination, to  which  he  has  cordially  invited  us,  lias  been  a 
source  of  iiuieii  graniication,  as  it  oilers  a  strong  conlirina- 
tioii  ot  our  opmion  of  the  age  of  the  iJevonian  and  Ck}raish 
strata. 

There  is  now,  therefore,  no  longer  any  strife  roacerning 
the  structure  of  this  region :  a  generous  rivalry  Lilune  exists 
to  bring  totliu  common  stock  of  knowledge  all  the  pruois  by 
which  the  true  age  of  these  hitherto  anomalous  strata  can  be 
determined.  In  fact,  the  order  of  superposition  of  the  region 
is  completely  settled,  for  the  principal  sections  of  Mr.  De 
)a  Beche  and  Mr.  Williams  are  now  in  accordance  with 
our  own,  in  presenting  the  same  sncoession  of  mineral  masses ; 
and  it  only  remains  that  we  should  enter  into  a  hearty  nnion 
to  determine  the  precise  coordinates  of  these  masses  by  a 
thorough  examination  of  their  imbedded  organic  remains. 

We  nave  ahready  stated  in  the  previous  notice^  and  we  have 
sincere  pleasure  in  repeating  it,  that  we  owe  deep  obligations 
to  our  friend  Mr.  Lonsdnle  for  having  first  su<jffested  to  us 
that  tiie  Devon  fossils  would  be  found  to  be  those  of  the  old 
red  system;  a  point  which  he  was  acinnrably  (jualifieil  to  de- 
termine from  having  compared  so  closely  the  IbssiJs  (particu- 
larly the  corals)  of  the  Caiboniterous  and  iSiiurxan  Systems. 
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If  tlmreforc,  as  we  now  believe,  (tofretlier  with  Mr.Lonsdalc 
and  Mr.  James  iSowerby)  that  these  peculiar  fossils  constitute 
tlie  links  which  connect  the  Carbonifeiuub  and  Silurian  Sy- 
stems, we  have  only  to  produce  clear  evidences;  and  this 
done,  we  venture  to  assert,  that  however  indisposed  a  priori^ 
to  ailiiuL  the  necessity  of  so  great  and  sweeping  a  re- 
form, tliere  is  no  luver  of  truth  (aiiJ  all  true  geologiiiLij  are 
such)  who  will  not  participate  in  the  conviction,  that  as  a  few 
important  pages  in  the  earl^  bbtory  of  the  ewrth  have  be^ 
unfolded  for  the  fint  time  in  Devonshire,  we  en  entitled  to 
suggest  that  the  **  Devonian  Sjstem"  be  henoctfbrth  a  term 
admitted  into  our  geological  nomeodatnre* 

P«S.  In  addition  to  what  we  have  written  in  this  Jonrnalt 
we  have  prepared  for  reeding  before  the  Geological  Societyf 
a  short  expose  o£  onr  nreeent  views  concemin^  the  structure 
of  Devon  and  Cornwall,  accompanied  by  a  geological  map  of 
the  West  of  England  and  Wal^,  which  illustrates  the  amomt 
of  change  proposed  in  this  new  classification.  It  is  also  our 
intention  to  visit  in  the  course  of  this  summer  those  districts 
of  France  (Britany,  &c.)  in  which  the  existence  oi  u  ansition 
coal  fields  has  been  maintained,  as  we  deem  it  highly  proba- 
ble, that  the  application  of  the  same  principles  which  have 
enabled  us  to  classify  the  rocks  ui  Devon  and  Cornwall,  may 
besuccesslully  employed  in  that  region  ol  1' ranee  uhich  seems 
to  be  physically  coimected  wiiii  the  country  in  questiont 
Apiil  19,  im 


LVII.    Oil  the  Classification  of  certain  Geological  Formations 
in  Devonshire.  By  ike  Meo.  David  WiixiamSi  jP.G.& 

To  the  Editors  of  the  Jfhiiusojjhical  Magazine  and  Journal, 
Gentlemen^ 

1^£ELING  assured  that  Prof*  Sedgwick  and  Mr.  MurchisoBi 
vrill  do  roe  jusUce  with  respect  to  as  much  of  the  article 
in  your  last  Number  which  implicates  me  more  seriously 
than  any  one  else,  I  trouble  you  only  with  a  few  remarks  on 
tlic  hypothesis  of  Mr.  Lonsdale,  wliich  they  have  reanimated 
and  (jiiickened  by  a  new  sanction  and  impulse.  Much  I  ap- 
prcliLiul  will  depend  on  future  observations  bclure  iL  can  with 
justice  be  received  or  rejected.  I  always  believed  the  plant  and 
culm-bearing  rocks  to  belong  to  the  upper  grauwacke ;  and 
if  the  carboniferous  champions  will  only  inodiiy  their  views 
a  little,  and  include  the  *mhole  in  their  old  red  sandstone 
^roup,  I  know  of  no  difficulty  at  present  to  my  adopting  the 
Sieory ;  bnt  I  must  unkani  a  great  deal  beto  I  admit  the 


■ 
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carbflnaceoas  limestones  and  fosnliferous  rocks  and  culm  of 
Devon  and  Cornwall  to  be  tnie  coordinates  of  the  upper  great 

coal-field  and  its  carboniferous  limestone.  At  a  late  meeting  of 
the  Geo!o*rical  Society,  I  endeavoured  to  show  that  these 
black  limestones,  containing  Goniatites,  Posidonia:?,  &c.  were 
in  their  eastward  extension,  viz.  at  Holcomb  Rorrns,  Chnd- 
leigh  and  Ashburton,  overlaid  by  the  gray  coralline  limestones 
of  those  places,  and  I  entertain  no  doubt  tliat  the  irreater  part 
of  their  zoophytous  reliquiae  will  be  shown  not  lo  appertain 
to  tlifj  mountain  limestone.  All  the  proniineiil  phaiiioiuena 
of  the  county  tend  to  show  that  we  are  here  first  ascending 
within  the  carboniierous  influence,  or  perhaps  attaining  the 
nidimentaiT  efforts  of  natnre  at  a  coal  deposit  The  downward 
tendenej  or  tbe  eoal  m  the  Nordi  of  England  below  the  oar- 
boniferous  limestone^  as  shown  by  Professor  Sedgwidk,  and 
amonff  the  old  red  sandstone  in  Scotland,  as  shown  by  Mr, 
MurchisODy  encourages  me  somewliat  in  being  the  bearer  of 
this  Bag  of  trace.  It  the  sum  of  evidence  adduced  hereafter 
should  prove  these  culmiferous  limestones  not  to  be  an 
equivalent  for  the  mountain  limestone^  why  they  must  be  be- 
low it;  and  the  mountain  limestone,  millstone  grit,  and  the 
upper  great  coal-field  are  not  represented  here  at  all,  inas- 
much PS  the  Devonshire  culm  measures  are  inseparably  aSBO- 
ciatLcl  with  iliL'Ir  limestones  and  subordijuite  slate  rocks,  by 
an  indisputable  transition  and  a  perfect  conforniity  of  strike 
and  dip.  The  base  line  oi  the  carbonilcruus  system  would 
thus  be  placed  at  a  lower  level  as  suggested  by  Prof.  Sedg- 
wiclv  at  Liverpool,  and  the  correctness  of  Mr.  De  la  Beche's 
original  views  of  the  grauwacke  age  of  the  plants  and  culm 
admitted.  I  remain,  G^tlemen,  yours,  &c, 

Bieadoa  W.  Cross,  April  34,  1839.  D.  WiLLlAMS. 


LVIIL  Proeeedinsf  LemwdSoeieiies, 

ROYAL  SOCIETY. 
Feb.  14,  A  Paper  was  read,  entitled,  "  Researches  on  the  Chemical 
1839.         Equivalents  of  certain  Bodies/'  By  Richard  PliiUips, 
Esq.,  F.R.S. 

The  author  exaahias,  by  a  new  serifls  d  eq^eaments,  the  tnttli 
of  the  tlieorjr  of  Dr.  Ptaol  end  Df«  Thomaon,  namely,  that  "  aD 
atomic  weights  are  simple  multiples  of  that  of  hydrogen/'  a  theory 
which  the  late  Dr.  Turner  had  maintained  is  at  variance  "with  the 
most  exact  anal ytir  researches,  and  consequently  untenable.  Although 
the  experiments  ol  Dr.  Turner,  and  the  inferences  which  he  drew 
from  them,  agree  very  nearly  with  those  of  Berzelius,  it  &till  ap- 
peared to  tiie  author  desimblfi  to  investigate  thia  Bu]^}eoti  and  it 
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occurred  to  luin  thai;  the  Imiiuiy  might  be  condnetod  in  a  mode  not 
liabia  to  iome  of  the  objectioiu  wludi  might  he  uigied  agunst  the 

proce^fes  usually  employed. 

Dr.  Turner  having  adoi)tucl  a  whole  number,  namely  1 0^,  as  the 
equivalent  of  silver,  this  substance  was  selected  by  the  author  as  the 
basis  of  his  inquiry  into  the  equivalent  numbers  of  chlorine,  and 
Bome  other  elementary  gaaeit.  It  vppemd.  to  him  that  the  chance 
of  eiTor  azlsbg  from  the  fusing  of  the  chknide  of  silver  might  he 
entirely  removed,  and  other  advantages  gmned,  by  experimenting  on 
silver  on  a  lai^  scale,  with  such  proportion?  of  the  suljstauce?  em- 
ployed as  were  deemed  to  he  equiralents  ;  and  instead  of  calcnlatinj^ 
from  tlie  whole  ])r()duct  of  the  fused  chloride,  to  do  it  merely  from 
the  weight  of  ducli  small  portiou  only,  a&  might  arise  from  the  dif- 
ference between  tbeofelical  views  and  experimental  reeolts. 

Hie  author  conchides,  tnm  the  train  of  leaaomng  he  applies  to 
the  series  of  eacperiments  so  mdertdvcn,  that  no  material,  and  even 
scarcely  any  appreciable  error  can  arise  from  considering  tlie  equiva- 
lent numbers  of  hydro^n,  oxygen*  azote,  and  chlorine,  as  beiog  X, 
8,  14,  and  36  respeetively. 

A  paper  wais  also  read,  entitled,  "  Some  Account  of  the  Hurricane 
of  the  7th  of  Jannai^,  1839«  aa  it  was  experienced  in  the  neighbour- 
hood of  Domfries,"  m  a  letter  addressed  to  P.  M.  Rcwet,  MJ>,  Se« 
cretary  to  the  Royal  Society.  By  P.  Garden,  Esq.  Oommunieated 
by  Dr.  lioget. 

After  (h  'rfribing  the  position  of  his  house,  and  the  nature  of  the 
instrunu  iit-  iiiiploycd  for  observation,  the  writer  gives  his  o])serva- 
tions  of  the  barometer  and  thermometer  on  the  Gth  and  7th  c»i  Ja- 
nuary last,  and  proceeds  to  state,  tiiat  on  the  (ith,  at  about  teu 
minutes  past  ten  o'clock  pjn.  violent  squaUs  commenced,  at  &st 
with  intermissions  of  perfect  calms,  but  gradually  becoming  morct 
freqnoit,  and  being  accompanied  by  Ihe  sound  of  strong  and  in- 
creasing^ whirhvinils.  By  eleven  o'clock  the  wind  was  observed  to 
proceed  from  the  East,  mv)  it«  velocity  w?!«  estimated  at  forty  miles 
an  hour.  Its  violenee  then  iaercased,  and  lln  rntened  to  blow  down 
the  chimneys.  At  midnight  it  abated,  at  the  bame  time  i«hifting  to 
the  south  or  west.  At  two  o'clock  in  the  morning  nearly  two  tons 
of  lead  were  torn  away  by  the  wind  from  the  west  end  platfioinn  on 
the  house-top,  and  thrown  down  behind  the  house  in  a  westerly  di* 
rection.  Some  of  the  lower  windows  having  been  left  a  little  open, 
the  wind  thus  admitted  into  the  house  forced  up  and  blew  off  the 
very  hea\'y  hatch-door  of  the  roof,  which  was  covered  with  lead. 
The  whole  house  rocked  terribly,  and  even  the  stone  floor  of  the 
half-sunk  kitehen  story  heaved  as  if  shaken  by  an  ear^uake :  the 
dates  from  tiie  roof  were  blown  in  every  direetion,  some  being  car* 
ried  to  a  prodigious  distance.  Dnring  mt  greater  part  of  the  nig^t 
the  rain  fell  in  tremendous  torrents.  In  the  interval  from  two  to 
half-past  three  in  the  morning,  the  barometer  sunk  very  nearly  an 
inch  and  a  half,  and  reached  its  greatest  depression.  But  the  tem- 
pest coutunied  till  about  four  o'clock,  when  it  began  gradually  to 
subside.   Extensive  devastation  occurred  among  the  trees ;  some  that 
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were  tfttown  downnising  two  or  three  tons  of  clay  soil  mih  the  roots. 
Several  trees  tfans  thrown  down  fell  with  their  tops  to  the  W.N.W. 

The  writer  concludes  from  these  and  other  observations,  that  the 
first  and  !-f|iialIy  part  of  the  storm  began  from  the  E.S.E,,  and  blew 
from  8.  by  W.  at  about  midnii^ht ;  and  that  most  injury  was  done 
to  the  slating  and  roof  when  the  wind  was  not  far  from  tlie  soutli.  It 
then  gradually  veered  to  the  west.  tiU  noon,  and  reached  the  N.W. 
point  by  eight  o'clock  m  tiie  evening  of  the  same  day. 

Feb.  21. — A  paper  was  read,  entitled,  "  An  Account  of  the  Fko- 
cesses  cmjyloyed  in  Photogenic  Drawing,"  in  a  letter  to  S.  Hunter 
Christie,  Esq..  Sec.  R.S.    By  H.  Fox  Talbot.  Esq.,  F.ll.S.* 

A  paper  was  also  read,  entitled,  "  A  Description  of  a  Hydro- 
pneumatic  Baroscope."  By  J.  T.  Cooper,  Esq.,  Lecturer  on  Che- 
mistry. 

The  liability  of  the  ordinary  mercurial  barometer  to  derangement 
and  to  fiEOtme*  led  tiie  antilOT  to  tbe  construction  of  an  inatarnment 

lor  measuring  atmospheric  pressure  that  shonld  be  exempt  from 

these  objections.  It  consists  of  a  float,  formed  by  a  brass  tube, 
ha^nnfT-  the  shape  of  the  frustum  of  nn  inverted  cone,  nine  inches 
long,  two  inches  in  diameter  above,  and  one  inch  below,  and  its 
content  being  about  fourteen  cubic  inches.  From  the  centre  of  the 
upper  and  inder  end,  which  is  doaed,  a  brass  wire  proceeds,  sur- 
momted  by  a  cap,  for  the  purpose  of  bolding  sneb  weights  as  are 
necessary  for  bring^  the  float,  when  immersed  in  water,  to  the 
same  constant  level.  The  lower  and  smaller  end  of  the  tube  is 
closed  by  a  brass  plug,  sufficiently  heavy  to  pink  the  instrument  to  the 
proper  depth,  and  maintain  its  position,  juid  having-  a  small  perfora- 
tion in  its  centre.  This  float  is  inclosed  in  a  case,  containing  the 
water  in  which  it  is  to  be  immersed,  and  which  is  to  be  raised  to  u 
constant  given  temperature  by  a  spirit  lamp  bttming  ben«^  it. 
Tbt  float  being  first  filled  with  water,  a  given  portion  of  this  water 
Is  poured  ont  into  a  measure  of  known  capacity,  and  b  consequently 
replaced  by  an  equal  volume  of  air,  the  dilatations  or  contractions  of 
which  will,  wlien  the  tempertitnre  is  constant,  l)e  de})endcnt  only  on 
the  external  pressure  of  the  ntiuc/?phere  ;  and  the  latter  will,  there- 


the  float,  in  order  to  maintain  it  at  the  same  level  in  tibe  fliud,  on  the 
principle  of  the  hydrometer.  The  anthor  gives  a  minute  dcseription 

of  aD  the  parte  of  the  apparatus,  of  the  method  of  using  it,  and  of 
the  adjustments  and  calculations  required  for  determining  by  its 

means  the  difference  of  level  of  two  stations. 

Mr.  Darwin's  paper,  entitled ,  "On  the  Parallel  Roads  of  Glen 
Roy,  and  other  parts  oi  Icochaber,  &c.,"  was  resumed,  but  not  cun- 
dnded. 

Feb,  S8.— The  reading  of  a  paper,  entitled,  "  Observations  on  the 
Funllel  Hoads  of  Glen  Koy,  aiid  of  other  parts  of  Lochaber,  with  i\n 
attempt  to  pme  that  ^ey  are  of  Marine  Origin."  By  Charles  Dar- 

*  This  paper  was  gireo  eDtiro  in  our  Number  for  March ;  pres.  vol,  p. 
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concluded* 

The  author  premises  a  brief  description  of  the  parallel  roadt» 
shelves,  or  Hues,  as  they  have  been  indefinitely  called,  which  are 
most  couspieuous  in  Glen  lloy  and  the  neighbouring  valleys,  re- 
ferring for  more  detailed  accounts  to  those  given  by  Sir  Thomas 
Lauder  JJid^  m  the  TwnMotiou  of  tiit  Royal  Sooietsr  ol  Bdin* 
burgh,  uid  by  Dr.  MaceuDooh  in  thow  of  tiie  Geologloal  Sodety  of 
Jjondsm.*  Bodi  these  geologists  endeavour  to  explain  the  formation 
of  these  shelves  on  the  hypothesis  of  their  resulting  from  depositions 
at  the  mari^n  of  lakef^,  which  had  formerly  exi'^ted  at  tbo<=o  levels. 
7  lit  author,  however,  shows  that  this  hyp(>tliL>is  i«  i]l:lt]l^i^.slblc, 
froni  the  insuperable  difficulties  oppo&cd  to  miy  c<Hiccivabic  mude  of 
the  construction  and  removal*  at  successive  periods,  of  aereral  bar- 
rifln  of  iflunoMe  aiio*  wlMthier  plaoed  at  tho  nootlit  of  tiie  i:4jarate 
glens,  or  at  more  distant  points.  He  does  not,  however,  propose 
the  alternative,  that  the  beaches,  if  not  deposited  by  lakes,  must  of 
necessity  have  been  formed  by  clianncls  of  the  sea,  becnuse  he  deems 
it  more  satisfactory  to  prove,  from  independent  phenomena,  that  a 
sheet  of  water,  gradually  subsiding  from  the  height  of  tlie  upper 
shelves  to  the  present  level  of  the  sea,  occupied  for  lon^  periods  not  J 
only  the  glens  of  Looliaber,  Imt  the  greater  number,  if  not  all  tho  1 
yaUeys  of  thatpartof  SooHand;  and  that  this  water  must  have  been 
that  of  Ihe  sea.  It  is  argued  by  the  author,  that  the  fluctuating  ele- 
ment must  have  been  the  land,  from  the  ascertained  fact  of  tlie  land 
rising^  in  one  part,  and  at  the  sume  time  sinking  in  anotlier  ;  and 
therefore,  that  this  change  of  level  in  Scotland,  attested  aij  it  is  by 
marine  remains  being  fuuiid  at  considerable  heights  both  on  the 
eastern  and  western  ooasti,  implies  die  ekratum  of  the  land,  mid  1 
not  the  enbsidenee  of  the  snrronnding  watan.  Hie  anthor  nsKt 
shows,  that  in  all  prol(nged  upward  movements  of  this  kind,  it  might 
be  predicted,  both  from  the  analogy  of  volcanic  action,  and  from  I 
the  occurrence  lines  of  escarpment  rising  one  above  the  other  j 
in  certain  r<  ns,  that  in  the  action  of  the  subterranean  im- 
pulses there  would  be  intervals  of  rest.  On  the  hypothesis  that  the  .i 
land  was  subjected  to  these  oooditions,  it  appears  that  its  surfiaoe 
would  hanre  been  modeled  In  a  manner  exactly  similar,  eveo  in  its 
ininnte  details,  to  the  existing  structure  of  the  vaUeys  In  Loehahor. 
Considering  that  he  has  thus  establifthed  his  theory,  the  author  pro- 
ceeds to  remove  the  objections  whirli  might  be  urged  against  its 
truth,  derived  from  the  non-extension  of  the  slielves,  and  the  ab- 
sence of  organic  remains  at  great  jdtilude;?.  iJe  tiieu  bhuwa  how 
various  details  respecting  the  structure  of  the  glens  of  Lochaber, 
such  as  the  extent  of  conoaion  of  the  solid  rMk,  the  quantity  of 
shini^,  the  numerous  lerels  at  which  water  most  hare  rsmained, 
the  forms  of  the  heads  of  the  valley,  whsre  the  strsams  diTide,  and  | 
especially  their  relation  with  the  shelves,  and  the  succession  of  ter- 
races near  the  mouth  of  Glen  Sj)ean,  are  nil  exj)licable  on  the  suppo- 
sition that  the  valleys  had  become  oc(  ujikd  bv  arms  of  n  spr  wliicli  | 
had  been  subject  to  tides,  and  which,  had  graduuily  subsid«;d  during 
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any  lake.  Am  the  attentive  conaideratbn  bestowed  by  tfaa  asi* 

thor  on  these  several  and  independent  stqpt  of  the  argument,  he  re- 
gards tbp  tnith  of  the  theory  of  the  marine  origin  of  the  ]inrnl1c]  roads 
of  liocliabcr  (a  theory,  of  which  the  foundation  stone  may  be  siuii  to 
have  been  hud  by  the  important  geological  researches  of  Mr.  Lyell, 
cgtahliahing  the  £&ct  of  continents  having  slowly  emerged  from  be- 
aeaHh  tiw  sea)  a^i  bemg  tnificasiilly  dtnooaMed. 

The  author  states,  in  diAOOiifiluding  put  of  his  p^ier,  the  lollov* 
ing  ae  beilig  the  chief  points  which  receive  illustration  from  the 
examination  of  the  district  of  Lochabcr  by  SirThomriH  Lauder  Dick, 
Dr.  MaccuUoch,  and  himself.  It  aj)pears  that  nearly  the  whole  of 
the  water-worn  materials  in  the  valleys  of  this  jmrt  of  Scotland  were 
left,  as  they  now  exist,  by  tlie  blowly  retiring  vs  aters  of  the  sea ; 

and  the  prindpl  aetioii  or  the  rneia  ainoa  ti^  panod  haa  baao  to 
lonove  such  <kpaaiti ;  and  iHtaatfaU  had  beep  eowled,  teeiaaaiite 
a  wall*ttded  goige  in  the  solid  rock.  Throughout  this  entina  diatriat, 

every  main,  and  most  of  the  lesser  inequfJ^ties  of  surface  are  due. 
primarily  to  the  elevating  forces,  and,  (secondarily,  to  the  modeling 
power  of  successive  beach-lines.  The  ordinary  alluvial  action  has 
been  exceedingly  ioidguihcant ;  and  even  moderately  sized  streams 
liafe  worn  amch  less  deeply  into  the  solid  rock  tlmn  might  have 
faeaa  aatidpated,  during  tie  vaat  period  wfaktb  naal  liava  elapaed 
sinoe  the  sea  waa  on  a  lertl  with  the  upper  ahelTas  t  avaa  llie  ataap 
dopes  of  turf  over  large  spaces,  and  the  bare  surface  of  certain  rocks, 
having  been  perfectly  jm-porvcd  durinir  the  «Rme  lapse  of  time.  The 
elevation  of  this  part  of  bcnrlaiid  to  iht  lunount  of  at  least  1278  feet 
waa  extremely  gradual,  and  was  interrupted  by  long  intervals  of 
rest.  It  took  phu:e  either  during  the  so  called  **  erratic  block  pe- 
riod,''or  aflsrWBlda;  and  it  uprobaUe  that  the  amiikiahloQka  were 
tnmapQcteddnriagtiie  quiet  feainatioii  of  ^  One  of  these 

vaa  KMUid  at  an  ^titude  of  2200  feet  above  the  present  level  of  the 
sea.  The  most  extraordinary  fact  that  a  large  tract  of  country 
was  elevated  to  a  great  height,  so  equably,  that  the  ancient  bench- 
lines  retain  the  same  curvature,  or  nearly  so,  which  they  liral  when 
forming  the  margin  of  the  convex,  surface  of  the  ancient  waters. 
The  ii&reBoea  dnwn  hy  the  author  tau  tbeaa  £Mte»  and  wbicb  be 
ootTohorataa  hj other  evidiooai  aia  that  a  laffeana  auat  hafo  bean 
uplifted*  and  that  its  liae  waa  effected  by  a  alight  change  in  the 
convex  form  of  the  fluid  matter  on  which  the  crust  of  the  earth  rests ; 
and  therefore  that  the  fluidity  of  the  former  is  sufficiently  perfect  to 
allow  <if  the  atoms  moving  in  obedience  to  the  law  of  gravitiition, 
and  consequently,  of  the  operation  of  that  law  modified  by  the  cen- 
trifugal force :  and  lastly,  that  even  the  diatuihing  fovna  do  not 
tend  to  ^ve  to  the  earth  a  figure  widely  difirent  from  that  of  a 
apbtrmd  ni  oquilibrinBi. 

March  7. — A  paper  was  read,  entitled,  "  On  the  Male  Organs  of 
some  of  the  Cartilaginous  Fishes."  By  Jofaa  Davy^  MJ)*«  F.RJS,, 
Assistant  Inspectt)!  of  Army  Hospital ^, 

la  this  paper,  which  is  whuiiy  occupied  with  anatomical  details. 


Digitized  by  Google 


564 


Mqyai  ^kiy 


the  author  refers  to  his  paper  on  the  Torpedo,  which  was  published 
in  the  Philosophical  Transactioiis  for  1834;  and  also  to  Muller's 
work  **  De  Gltindulanim  secementinm  structiira  pcnitiori,"  whose 
descriptions  and  views  are  not  in  accordance  with  those  i^ivcn  in 
that  paper.  In  the  present  memoir  he  adduces  evidence  of  the  ac- 
curacy of  his  former  statement,  chiefly  founded  on  micnwcopicaloli- 
senraDoiu,  and  ofian  aome  oonjectiurefl  reapeetiiig  tiie  fonctiona  of 
semal  organs  found  in  cartilaginous  fishea ;  but  does  not  pretend 
to  attach  undue  importance  to  his  speculations. 

A  paper  was  also  rcfu1,  entitled,  "  Rcsearehcs  in  Physical  Geo- 
logy.— Third  Series.  On  the  Phenomena  of  Precession  and  Nuta- 
tion, assuming  the  interior  of  tlie  earth  to  be  a  heterogeneous  liiud.** 
By  W.  Hopkins,  Esq.,  M.A.,  F.K.S.,  &c. 

Ha^nng.  in  hia  lul  memoir,  completed  the  inveatigatton  of  liie 
amotmt  of  preoaaaion  and  nntation,  on  the  hypotheaia  of  the  earth'a 
GOoaialangaf  a  homogeneous  fluid  mass,  contained  in  a  homogeneous 
solid  shell,  th^  author  here  extends  the  inquiry  to  the  case  in  which 
both  the  interior  fluid  and  external  shell  are  considered  as  hetero- 
geneous. After  giving  the  details  of  his  anidytical  investi^tion ,  he 
remarkis,  Uiat  he  commenced  the  inquiry  in  th£  expectation  that  the 
solution  of  this  problem  irooM  lead  to  reaulta  difievent  Irom  tiioae  ^ 
previoualy  obtained  on  the  hypoAena'  of  the  eartii'a  entire  aolidity. 
Thia  expectation  was  founded  on  tile  great  difference  existing  be- 
tween the  direct  action  of  a  force  on  a  solid,  and  that  on  a  fluid  mass, 
in  its  tendency  to  produce  a  rotatory  motion ;  for,  in  fact,  the  dis- 
turblncr  forces  of  the  sun  and  moon  do  not  tend  to  produce  directly 
any  motion  in  the  interior  fluid,  in  wiiich  the  rotatory  motion  causing 
precesKon  and  nutation  is  produced  indirectly  by  the  effect  of  the  • 
aune  fotcea  on  the  podtion  of  the  aolid  shell.  A  modification  istima 
produced  in  the  efl»cta  of  the  oentrifogal  fioxce,  which  exactly  com- 
])ensates  for  the  want  of  any  direct  effect  from  the  action  of  tike  dis- 
turbing forces;  acompensation  which  the  author  considers  as  scarcely 
less  curious  than  many  others  already  recognized  in  the  solar  system, 
and  by  which,  amidst  many  conflicting'  causes,  its  harmony  and  per- 
manence are  so  beautifully  and  wonderfully  preserved. 

The  sotntion  of  the  pnMem  obtained  by  the  author  deaticya  the 
force  of  an  argument,  which  might  have  been  urged  against  At  liy- 
pothesia  of  central  fluidity,  founded  on  the  presumed  impiobalnlity 
of  our  being  able  to  account  for  the  jdienomcna  of  precession  and 
nutation  on  this  hypothesis,  as  satisfactorily  as  on  that  of  internal 
sululiiy.  The  object,  however,  of  physical  researches  oi  this  kind 
is  not  merely  to  determine  the  actual  state  of  the  globe,  but  also  to 
trace  its  past  history  through  that  aucoeasion  of  ages,  in  which  tiie 
matter  oompoaing  it  has  probably  passed  gradually  liirough  all  tiie 
stages  between  a  simple  elementary  state  and  tiiat  in  which  it  has 
become  adapted  to  the  habitation  of  man.  In  this  point  of  view  the 
author  conceives  the  problem  he  proposes  is  not  without  vidue,  ns 
demonstrating  an  important  fact  in  the  history  of  the  earth,  j)re- 
suming  its  solidihcation  to  have  begun  at  the  surface ;  namely,  the 
penoanenee  of  the  indinatioa  of  ita  axis  of  rotation,  fiom  the  epoch 
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of  tfao  first  fbrntodon  of  an  exterior  cmst.  This  permanence  has 
fireqnently  been  insisted  on,  and  Is  highly  important  as  connected 
with  the  spoculatious  of  tiie  author  on  the  cuu  m  ^  of  that  change  of 
temperature  which  has  probably  taken  place  in  the  higher  latitudes : 
all  previous  proof*!  f>f  this  foct  having  rested  on  the  assumption  of 
the  earth's  entire  .solitiit}' ;  an  assumption  which,  whatever  may  be 
the  actual  iitatc  uf  uur  planet,  cau  never  be  admitted  as  applicable 
to  it  at  all  past  epochs  of  time,  at  which  it  may  have  been  the  habi- 
tation of  animate  beings. 

The  author  concludes,  by  eiptesaing  a  hope  that  he  may  be  enabled 
to  prosecute  the  inquiry  still  farther,  and  to  bring;  before  the  Koyal 
Society,  at  a  future  time,  the  mntnred  results  of  his  speculations. 

March  14. — A  paper  was  read,  entitled,  "An  ExpprimoTitnl  In- 
quiry iuto  the  Formation  of  Alkaline  and  Earthy  Bodies,  with  re- 
ference to  their  presence  in  Plants,  the  Influence  of  Carbonic  Acid 
in  fheir  generation,  and  the  eqnililniiun  of  this  gas  in  the  atmo- 
sphere." By  Rob»t  Rigg,  Esq*  Cbmmnnicated  by  the  Rev.  J. 
B.  Reade,  M.A.,  F.R.S. 

The  object  of  the  author,  in  the  present  memoir,  is  to  show  that 
the  solid  materials  which  compose  the  residual  matter  in  the  analy- 
sis of  vegetable  substances,  and  which  consist  of  alkaline  and  earthy 
bodies,  arc  actually  formed  during  the  process  of  fermentation,  whe- 
ther that  process  be  excited  arti&nally,  by  the  addition  of  a  smaU 
quantity  of  yeast  to  fementable  mixtures,  or  take  place  naturally 
in  the  course  of  vegetation,  or  of  spontaneous  decomposition.  His 
experiments  also  tend  to  show  that  this  formation  of  alkaline  and 
earthy  bodies  is  always  preceded  by  tlie  absorption  of  carbonic  acid, 
whetlier  that  Tirid  be  naturally  tormed  or  artificially  supplied.  He 
finds,  ul^u,  that  diiicrent  kiudis  of  garden  mould,  some  being  calca- 
reous, others  siliceous,  and  others  aluminous,  exposed  in  retorts  to 
atmospheres  consisting  of  a  mixture  of  carbonic  acid  gas  and  com* 
mon  aur,  abaorb  large  quantities  of  tiie  fonner,  combining  with  it 
in  such  a  manner  as  not  to  afford  any  traces  of  this  carbonic  acid 
being  disenj^g-ed  by  the  action  of  other  acids.  He  considers  the 
result  of  this  combination  to  be  the  formation  of  an  alkaline  body, 
and  albu  of  a  colouring  matter.  This  combination  takes  place  to  a 
greater  extent  during  the  night  than  during  the  day ;  and  in  gene- 
ial,  the  absorption  <»  carbomc  acid  by  the  soil  is  greatest  in  pro- 
portion as  it  is  more  abundantiy  produced  by  the  processes  of  vege* 
tation ;  and  oonveiaely,  it  is  least  at  the  time  vhen  plants  de^m- 
pose  this  gas,  appropriating  its  basis  to  the  purposes  of  their  own 
sy.«tein.  Hence  b.c  conceives  that  there  is  established  in  nature  a 
remarkable  coni])eusating  provision,  which  regulates  the  quantity  of 
Ciurbonic  acid  in  the  atmosphere,  aud  renders  its  proportion  constant. 

A  paper  was  also  read,  entitled,  **  Note  on  tiie  Art  of  Photogra- 
phy, or  the  application  of  the  Chemical  Rays  of  Light  to  the  pur- 
poses of  Pictorial  Uei)resentation.*'  By  Sir  John  F.  W.  Herschel, 
Bart.,  K.H.,  V.P.K.S..  &c. 

The  author  states  that  his  rittention  was  first  called  to  the  subject 
of  M,  Daguerre'4  concealed  photographic  processes,  by  a  note  from 
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Captain  Beaufort,  iliitcd  the  22ad  of  January  last,  ni  which  time  he 
was  iguoraut  that  it  had  been  considered  by  Mr.  Xaibut,  or  by  any 
one  in  this  mntry.  As  an  enigma  to  be  sohed,  a  Tariety  of  pn>- 
oettei  at  once  presented  themBdhres,  of  wbloii  the  moet  promliiiiig 
are  the  following ;  Ist,  the  so-called  de-OXidizing  ])ower  of  the  che« 
mical  rays  in  their  action  on  recentty precipitated  chloride  of  silTer; 
2nd1y,  tlie  instant  and  copioiift  precipitation  of  n  irtixture  of  a  solu- 
tion of  muriate  of  ])hitina  and  lime-water  by  sol  ii  li^j^ht,  forming  an 
insoluble  compound,  which  mii^ht  afterwards  be  blackened  by  a  va- 
riety of  agents ;  3rdly,  tlie  reduction  of  gold  in  contact  with  de- 
oxiflixing  agents ;  and,  4thly»  tiie  deoomporitiini  of  an  atgentine 
eompoimd  soluble  in  water,  exposed  to  light  in  an  atmosfSiere  of 
peroxide  of  chlorine,  either  pure  or  dilated. 

Confining  his  attention,  in  the  present  notice,  to  the  employment 
of  chloride  of  silver,  the  author  inquires  into  the  methods  by  which 
the  blackened  traces  can  be  preserved,  which  may  be  effected,  lu^ 
obfienres,  bv  the  application  of  any  liquid  ca]>able  of  dissolviug  aud 
vashinf  off  the  unchanged  chloride,  but  of  leaving  the  reduced,  or 
oxide  <2  iilTer,  nntondied.  These  conditions  are  best  ftilfiUed  b j 
the  liqaid  hyposulphites.  Pure  water  will  fix  the  photogfaph,  by 
washing  out  the  nitrate  oJ  silTer,  but  the  tint  of  the  picture  result 
ing  is  brick-red ;  but  the  black  colour  may  T»e  restored  by  washing 
it  orer  with  a  weak  solution  of  hyposulphite  of  ammonia. 

The  author  found  that  paper  impregnated  with  the  chloride  of 
silver  was  only  slightly  susceptible  to  tlie  influence  of  light :  but  an 
accidental  observation  led  him  to  the  discovery  of  odier  auts  of  tihen 
in  which  die  add  being  more  volatile,  adheres  to  the  base  by  a  wealt 
afflnity,  and  which  Impart  mnch  greater  sensibility  to  the  paper 
on  which  they  arc  applied  ;  such  as  the  carbonate,  the  nitrate,  and 
the  acetate.  The  nitrate  re<itiires  to  be  perfectly  neiifrnl  ;  for  the 
least  excess  of  acid  lowers  in  a  remarkable  degree  its  subce|)tiibility. 

In  the  application  of  piiutugmpiiic  processes  to  tlie  copying  of 
engravings  or  drawings,  many  precautions,  and  minute  attention  to 
a  nnmber  of  apparentiy  trivial,  but  realhr  important  ciieuDStBneea, 
are  reqpilied  to  ensure  succeas.  In  the  mit  tranfen,  botii  light  and 
shadow,  as  well  as  right  and  left,  arc  the  reverse  of  the  original : 
and  to  operate  a  second  transfer,  or  by  a  double  inversion  to  repro- 
duce the  original  effect,  is  a  matter  of  infinitely  greater  dirticuity  ; 
and  in  which  the  author  has  only  recently  it&certaLned  the  cause  of 
former  failures,  and  the  remedy  to  be  applied. 

It  was  daring  the  prosecntion  of  these  experiments  that  the  an« 
thor  was  led  to  notice  some  remarkable  facts  relating  to  tiie  action 
of  the  chemical  rays.  He  ascertained  that,  contrary  to  Iba  prevail- 
ing opinion,  the  chemical  action  of  light  Is  by  no  means  proportional 
to  the  quantity  of  violet  rays  transmitted,  or  even  to  the  genrml 
tendency  of  tlie  tint  to  the  violet  end  of  the  spcctnim  :  and  his  ex- 

Serimeuts  lead  to  the  conclusion  that,  in  the  same  manner  as  media 
are  been  ascertained  to  have  relaluins  iui  pMeiis  to  the  caloriie 
rays,  not  regolated  by  thek  rdatlons  to  the  rm  of  fllmninatioii  and 
of  coiour*  tSof  hm  alao  apedic  fdatim  to  ne  ctenietl  qieetnim. 
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different  from  thope  they  bear  to  the  other  kinds  of  -jif  c  tra.  For 
the  successful  prosecutioa  of  this  curious  investigatiou,  tliu  lirst  step 

must  Gonnst  m  tiio  numite  •zimiinticni  of  the  chciwiol  Mstions  ot 
an  the  parts  of  a  pure  spectnim,  not  formed  by  material  priama^ 

and  he  pohits  out,  for  that  purpoae*  one  formed  in  Fraunhofer's  me- 
thod, by  the  interference  of  the  rays  of  light  thamaelvea  in  paaaing 
through  gratings,  and  fixed  by  tlie  holiostat. 

He  notice^i  a  curious  phenumcnuu  respecting  the  actiou  of  li^lit 
ou  uitratcd  paper ;  namely,  its  great  iucrcajse  of  iuteuaity,  uadcr  a 
certain  kind  of  glass  strongly  pressed  in  contact  with  it ;  an  ctl'ect 
winch  cannot  be  exphunad  eitiier  bj  the  raflaetion  of  light,  or  the 
presence  of  motttme ;  bnt  wbich  may  poasiUj  be  depencwat  on  the 
evohitioa  of  beat* 

Twcnty-thrcc  specimens  of  photogr;ij)h55,  made  by  Sir  John  Her- 
schel,  accompany  tliis  paper  :  one,  a  sketcli  of  his  telescope  at 
Slough,  fixed  from  its  image  iu  a  lens ;  iiud  the  rest  cojjies  of  engra- 
yiugs  and  drawings,  some  reverse,  or  first  transfers ;  and  others  se- 
tom.  transfeiH  or  le-reTaiaed  pietiires. 

Maicb  21.»Tlie  fiAowing  papers  were  read 

I.  "  Description  of  a  Compensating  Barometer,  adapted  to  Me- 
teorological purposes,  and  requiring  no  corrections  either  for  Zc  ro, 
or  for  Temperature."  By  Samnfl  B.  llowlett.  Chief  Military 
Draftsman,  Ordnance.  CommunicateiL  by  Sir  Joha  h\  W.  HerschelL 
Bart.,  K.H.,  V.P.R.S..  &c. 

In  the  instrument  here  described,  there  is  provided,  in  addition  to 
the  ordinafj  barometrie  tube  (invertod,  in  tbe  naual  way,  in  a  eiatem 
of  mercury,)  a  aeoond  tube  of  the  same  dimenaiona,  placed  by  the 
side  of  the  former,  and  likewise  filled  witb  mercury,  but  only  to  the 
height  of  twenty- eight  inches  above  the  level  of  the  mercury  of  the 
r5^'t?'rn.  This  tube  is  closed  at  its  lower  end,  and  fixed  to  a  float 
f^u]»ported  by  the  mercury  in  the  cistern  :  and  it  bears,  at  its  upper 
end,  an  ivory  ircule,  three  inches  in  length.  The  elevation  of  the 
mercury  in  iSie  bannnebric  tabe  ia  eatinutted  by  the  differenoe  be- 
tween its  level  and  that  of  the  mercury  in  tbe  doaed  tube;  and  ia 
measured  on  the  ivory  scale  by  the  aid  of  a  horizontal  index,  em^ 
bracing  both  the  tubes,  and  shding  vertically  along  them.  As  the 
iioat  -^vlnrh  bears  the  closed  tube,  to  which  the  scjile  is  attached, 
rests  ireeiy  on  the  mercury  in  the  cistern,  and  coubequently  always 
adjusts  itself  to  the  level  of  that  iluid,  no  correction  for  the  i^ero 
point  is  needed ;  and  as  every  change  of  temperature  must  similarly 
affect  the  colvmna  of  mereory  in  botb  the  tubes,  alter  tbe  scale  baa 
been  adjusted  so  as  to  read  correctly  at  any  given  temperature,  sncb 
as  32",  winch  may  be  effected  by  ioomparison  with  a  standard  baro* 
meter,  every  other  reading  will  correspond  to  the  same  temperature, 
and  will  require  no  correction.  The  author  considers  the  error 
arising  from  the  diticrencc  of  expansion  corresponding'  to  tlic  dif- 
ferent lengths  of  the  two  columns  of  mercury,  luid  wlueh  will  rarely 
amoont  to  ooa  lc»ar-bandredtb  of  an  ineh.  aa  too  small  to  deserve 
atftenlaoii  m  praelke»  being,  in  fttett  fiur  wItfuB  tbe  liadta  el  mat  ia 
eidiiiary  obaermtioos. 
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Subjoiaed  to  the  abovo  paper  u  a  lett^  firom  i1m  anliior  to  Sir 
John  Hersohd,  coDtauiiag  a  statement  of  comparative  observations 
made  with  a  mountain  barometer,  and  with  the  compensation  baro- 
meter, fruni  which  it  appears  that  the  use  of  tlie  latter  is  attended 
with  tlie  saving  of  a  great  quantity  of  troublesome  calculatiou.  The 
comparative  obbervations  are  given  in  a  table,  exhibiting  a  ran^e  of 
difl^nences  from  +*01S  to  —'016  of  an  inch. 

II.  "  An  Account  of  the  full  of  a  Meteoric  Stone  in  the  Cold 
Bokkeveld,  Cape  of  Good  Hope."  Bv  Thomas  Maclear.  Esq., 
F.R.S.,  &c.,  Irialetter  to  Sir  JohnF.  W."'Hend«l,Bart..V.P.R,S., 
and  communicated  by  him. 

The  appearance  attending  the  fall  of  this  aerolite,  wliich  happen- 
ed at  half-paist  nine  o'clock  iu  the  morning  of  the  13th  of  October, 

1838»  was  diat  of  a  meteor  of  a  aihrenr  hae»  traverBing  the  atmo- 
ipheie,  for  a  distance  of  abont  sixtjr  miks,  and  then  exploding  ^th  • 
a  loud  noise,  like  that  from  artillery,  which  was  heard  over  an  area 
of  more  tit»n  seventy  miles  in  diameter ;  the  air  at  the  time  bcin^ 
calm  and  sultry.  The  fragments  were  widely  dispersed  ;  and  were 
at  first  so  soft  as  to  admit  of  being  cut  with  a  knife ;  but  they  after- 
wards spontaneously  hardened.  The  entire  mass  of  the  aerolite  is 
estimated  at  about  five  enbic  feet.* 

III.  *'  Chemical  Accoont  of  the  Cold  Bokkeveld  Meteoric  Stone/' 
By  Michael  Faraday,  E  ]  ,  D.C.L.,  F.R.S.,  &c.,ina]etter  to  Sir  John 
F.  W.  Herschel,  Bart.,  V.P.U.S.,  &c.,  and  communicated  by  him. 

The  stone  is  stated  as  being  soft,  porous,  iuid  hygrometric  ;  having 
when  dry,  the  specific  gravity  of  *2"!>4  :  and  possessing  a  very  small 
degree  of  magnetic  power  irregularly  dispersed  througli  it.  One 
hundred  parts  of  the  stone,  in  its  natimd  state,  wa^  found  to  consist 
of  the  following  constituents;  namely* 

Water   6*5      Alumina   5-32 

Sulphur    4-24     Lime   1*64 

Silica    28-9       Oxide  of  Nickel. .  '82 

Protoxide  of  Iron. .  33*22     Oxide  of  Chromium  '7 
Magnesia   19*2       Cobalt  and  Soda. .  a  trace. 

IV.  "  Note  respecting  a  new  kind  of  Sensitive  Paper."  By  Henry 
Fox  Tslbot*  Bsq.,  F.R.S. 

Hie  method  of  preparing  the  paper  here  referred  to  eonsists  in 
washing  it  over  with  nitrate  of  silver,  then  with  bromide  of  potas- 
smm.  and  afterwards  again  with  nitrate  of  silver ;  drying  it  at  the 
fire  after  each  operation.  This  paper  is  vcn'^  scositiTe  to  the  li^t 
of  the  clouds,  and  even  to  the  feeblest  dayliglit. 

The  author  supplies  an  omission  in  his  former  memoir  on  plioto-. 
genie  drawing,  by  mentioning  a  method  he  had  invented  and  prac- 
tised nearly  five  years  ago,  of  imitating  etehings  on  copper  plate,  by 
smearing  over  a  sheet  of  glass  with  a  solution  of  resin  m  turpentine, 
and  Uackening  it  by  the  smoke  of  a  candle.  On  this  blackened  sur- 
fece  a  design  is  made  with  the  point  of  a  needle,  the  lines  of  which 

*  Some  further  inlonnatioti  respecting  this  fall  of  meteorites  will  be 
found  in  the  Intelligence  and  Misceilaoeoui  Aftidet  ia  thenreiflnt  Him* 
bcr,p.3i)l.— E.  W.B. 


Digitized  by  Google 


Ltiniuvun  iSocielif*  369 

'will  of  course  be  transparent,  and  will  be  represented  by  dftik  JinM 
ou  the  prepared  paper  to  wliicli  it  h  applied,  when  expowd  to  ^wn- 
«hine.  The  same  principle  may  be  applied  to  make  numerous  copies 
of  any  writing. 

The  Society  then  adjourned  oyer  the  Easter  Recess,  to  meet  again 
oiitbe  jilthofApnL   

LINN^AN  SOLILTW 

Marc}i  fi,  1838.^ — Mr.  Newman,  F.L.S.,  exhibited  sspecimens  of 
the  Noitua  cubicularis  in  t{ie  larva  state,  obtained  from  Ham  (in  en, 
near  Bristol,  the  seat  of  iiichard  Bright,  Ki;(^.,  where  Uiis  caterpillar 
bid  proved  very  destructive  to  wheat  in  the  lick. 

Dr.  BiDrnfield*  F.L.S.»  exhibited  a  specimen  of  a  aingnlar  veriety 
of  Crtfu  virens,  with  the  leaves  ne:irly  entire,  gathered  by  him  in  a 
wood  near  Yarmouth  in  the  Isle  of  Wight. 

A  plant  in  fl^xvcr  of  the  rare  Ophrijs  lutea  of  Cnvnniilas  \ras  ex- 
hibited by  Mr.  Anderson,  from  the  Apothecaries'  Garden  at  Chelsea. 

Head  a  description  of  the  Mosses  eollcctt:d  in  the  jouriiey  of  the 
late  deputation  into  Upper  Assam,  in  the  years  1835  and  1836.  By 
William  Griffith,  Esq.,  Assistant  Surgeon  on  the  Madras  Establish- 
ment.   Communicated  by  R.  H.  Solly,  Esq.,  F.R.S.  &  I*S. 

March  20,  1838. — Read  a  description  of  the  Mora  tree.  By  Mr. 
Robert  H.  Schombnigk.  Communicated  by  George  Bentham,  Esq., 
F.L.S.  - 

April  3,  1838. — ivead  a  eommumeation  ou  the  exitsteuce  of  Sto- 
mata  in  Mosses.  In  a  letter  to  R.  H.  SoUy,  Esq.,  F.H.S.  ^  L.S. 
By  William  Valentine,  Esq.,  F.L.S. 

Mr.  Anderson,  F.L.S..  exhibited,  from  the  Chelsea  Botanic  Oar* 
den,  flowering  plants  of  PierogtjfUs  amcmna  and  Perdicium  lyratvm. 

April  17,  1838. — Read  a  paper  liv  Prof.  Don,  Libr.  L.S.,  de- 
scribing two  new  genera  of  the  natural  family  of  plants  called  Com- 

J'erat. 

May  1, 1838. — Mr.  Curtis  read  a  paper,  being  descriptiuus  of  the 
CQkoptera  collected  by  Capt.  P.  P.  King,  R.N.,  during  his  survey 
of  the  Straits  of  Magellan. 

Read  a  ])n})ir  on  the  affinities  of  AraektB  and  FooMbde.  By 

George  Beuthani,  K^q.,  F.L.R. 

May  24,  lS3S.  -'i  h!s  dav.  titt*  anniversary  of  the  birth-day  of 
Linn£eu!«,  and  that  appointed  in  the  charter  for  the  election  o{  Coun- 
cil and  Ofiiccra,  the  Right  Rev.  the  iiishup  of  Norwich,  President  of 
the  Society,  opened  the  business  of  the  meeting,  and  in  stating  the 
number  of  FeOows  whom  the  Society  had  lost  during  the  past  year, 
gave  biographical  notices  of  some  of  them. 

At  the  election  wliich  subsequently  took  place,  the  Lord  Bishop 
of  Norwich  was  re-elected  President ;  Edward  Forster,  Esq.,  Trea- 
surer;  Francis  Hoott,  M.D.,  Secretary;  and  Richard  Taylor,  Esq., 
Under  becretary.  The  following  five  gentlemeu  were  elected  into 
the  Council  in  the  room  of  others  going  out :  viz.  Arthur  Aildn, 
Esq. ;  John  Jos.  DenneH;  Bsq. ;  Geoige  Bentham,  Baq. ;  the  Eart  of 
Derbv;  and  Jf)hn  Guillemard,  Esq. 

PkU.  Mag,  S.     Vol.  14.  No.  dO.  Mag,  1829.  2  B 
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JoBe  5,  1888^It6ad  olMemtioas  on  tbe  SpmgWm  fimaiUk, 
By  John  Hogg.  Biq.,  M.A.,  FX.S. 

Read  also  a  paper,  entitled,  on  the  Number  and  Structure  of  t>te 
Mammuke  etnpluyed  by  Spiden  in  the  process  of  Spiimifig*  By 
John  Black  wall,  Esq.,  F.L.S. 

Air.  Saunders,  F.L.S. ,  presented  specimens  of  Potamogeion  plattia- 
pinmu  fuid  Mendkmp  dtiHtteMa^  mt.  Hfieviata,  gathered  in  ooaBez. 

Mr.  Hogg,  F.L.B.»  exhibited  qiecimens  of  Phmateila  repmt  and 
Sj^wgUUifSniaiUis  from  a  rivulet  near  Norton  in  the  oountfof  Dur- 
ham. One  of  the  Spongillte  was  attached  to  the  larva-case  of  Phry- 
ganca,  and  another  to  a  tuft  of  HjfjmMm  riparmm,  which  it  had  en* 
tirely  envelojied. 

June  19,  1838. — Specimens  of  the  tree  which  yields  the  Caout- 
choac  or  India  Rubber  of  Commerce,  and  which  prorea  to  be  a  ape* 
cies  of  Hmfea,  nearly  related  to  the  ^utoiieiim  of  Anblet,  were  pre* 
aentetl  by  Sir  E\  crard  Home,  JBart.,  Cl^t.  R.N. 

Head  a  Description  of  a  new  species  of  Cattleya.  Bj  Mr.  Robert 
H.  Schomburgk.    Commnntcatcd  bv  the  Secretary. 

Read  likewise  obscrvLitioiis  on  some  genera  nf  Plants  connected 
with  the  Flora  of  Guiana.    By  George  Bentham,  Esq.,  F.L.S. 

Not.  6,  1838.^Read  a  letter  from  Mr.  Jonathan  Couch,  F.L.S., 
giving  an  accoant  of  a  aingle  specimen  of  Wilson'a  Petrel  (fVocrf- 
larm  WUnmt)  having  been  found  dead  in  a  field  near  Polperro  in 
Cornwall,  about  the  middle  of  Aug^uat  last,  at  n  time  when  the 
Stormy  Petrel  (P.  pelagica)  abounded  on  the  coast,  most  probably 
driven  thither  by  the  state  of  the  weather  at  that  period. 

ilead  also  Observations  on  the  Cau^  of  Ergot.  By  Mr.  John 
Smith,  A.ij.S. 

The  Chairman  announced  to  the  Meeting  that  the  late  Nathaniel 

John  Winch,  Esq.,  of  Newcaatle-opon-Tyne,  had  bequeathed  to  the 
S<>ciety  his  entire  Herbarium,  consisting  of  n])wards  of  12,000  ape* 
cies  of  plants,  to2:cther  with  his  library  of  Natural  History. 

November  20.  1838. — Read  the  Descrij)tiou  of  a  new  Genus  of 
Plants  belonging  to  the  Natural  Family  Bignoniacea.  By  Professor 
Don,  Libr.  L.S. 

There  waa  aleo  read  an  acoount  of  a  now  apeeieaof  Lej^io^pmm* 
Bj  Dr.  John  Lhotalcy. 


GEOLOGICAL  SOCIETY. 

Fch.  6. — A  paper  "  On  a  jirobable  Cause  of  certain  Earth- 
quakes," by  M.  Louis  Albert  Neckcr,  For.  Mem.  G.  S.,  was  read. 

The  object  of  tiiis  memoir  is  to  show,  that  some  earthquakes  may 
be  due  to  the  ftlling  in  of  the  roof  of  cavities,  produced  by  the  aoU 
Tent  or  erosive  powers  of  aubterranean  bodies  of  water  on  beds 
and  masses  of  gypsum,  rock  salt,  limestone,  marl,  clay  or  sand. 

M.  Necker  was  induced  to  enter  upon  the  inquiry  in  conse- 
quence of  the  earthquake  which  desolated,  in  1S29,  a  considerable 
part  of  the  country  on  the  Ijank*  of  the  Segura,  in  Murcia,  having 
occurred  in  a  district,  which  is  stated  to  contain  no  volcanic  or  trap- 
pean  rocks;  and  beeauae  the  event  waa  unaccompanied  by  any  of 
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those  phenomr>nr>  wliirh,  he  (HMieeiTes,  precede,  attend*  or  follow 

true  volcanic  i  ,irtli([u;ikes. 

Of  the  j)hicL;i  where  earthquakes  have  heen  felt  without  there 
being  any  traces  of  volcanic  or  trap  rocks,  but  wheie  gypsum  is 
known  to  occur,  and  in  which,  from  that  mineral  being,  in  his  opi- 
nion, of  comparatiTely  eaay  renewal,  he  supposes,  caTema  exist,  M. 
Necker  more  particularly  mentions  Bale,  Nice,  N  arroux,  Olenm, 
^faulen,  Bagnorre  de  Bigorre,  and  the  Gave  Alaulen,  in  the  Py« 
reneea ;  he  also  alludes  to  the  f^hocks  which  were  felt  at  Clan.^saye, 
near  St.  Paul-trois  Chateaux,  in  the  department  of  the  Drome, 
from  the  ls»t  of  June,  1772,  to  the  end  of  Deceiuber,  1773,  and  he 
states,  that  thoogh  ClaaiMye  stands  npon  a  tertiary^  deposit,  yet 
it  is  probable  that  the  gypseons  formation  of  the  hills  to  the  east- 
wards having  a  westerly  dip  may  pass  beneath  it :  likewise  to  the 
earthquakes  which  affected  Kronstadt  in  Transylvania,  ()de?«a, 
Burharc«'t,  F^embourg  iuGallicia,  and  Kieff,  \vith  othertowns  in  that 
part  of  Russia,  early  in  1S.'38,  and  iu  the  vicinity  of  which  gi^'j)sura 
is  believed  to  exist.  Among  tlie  limestone  tracts,  iu  vvaich  caverns 
abound,  and  earthquakes  are  not  nnfreqiiently  fdt,  M.  Neeker  enu- 
merates Flume,  fiucbari*  Trieste,  lina  in  the  Adriatic,  and  Po« 

lig;no. 

In  the  above  instances  M.  Necker  supposes,  that  cavities  having 
been  f >rTned  by  the  action  of  bodies  of  water,  t!ie  roof  gave  way, 
and,  tailing  ui)on  a  solid  tioor,  produced  in  the  strata  a  motion 
which  exteoUed  laterally  aud  vertically,  aud  gave  rise  to  the  jpheno* 
menon  of  an  earthquake.  He  is  further  of  opinion,  that  air  oon- 
fined  in  tiie  oavems  being  also  set  in  motion  by  the  subddence  of  the 
roof,  wonld  cause  undulations  in  the  overlying  strata.  To  illustrate 
bis  views,  M.  Necker  described  the  vibrations  produced  in  the  walls 
of  a  house  which  he  occasionally  inhabits  at  Geneva,  by  the  blows 
of  a  blacksmith's  hammer  upon  an  anvil  placed  in  a  vault,  and 
these  vibrations  always  appeared  to  him  completely  analogous  to 
the  motion  which  he  e3q[>erienced  in  the  same  room  during  the  earth* 
quake  on  the  19th  of  February,  1813.  He  likewise  stated,  that  M. 
Virlet  perceived,  in  a  coal-mine,  a  shock  resembling  tluit  of  an 
earthquake,  by  the  fiUling  in  of  some  works  at  the  distance  of 
a  quarter  of  a  league. 

With  respect  to  the  shocks  felt  at  Nice,  the  author  sayf.  that  he 
had  carefully  compared  the  list  published  by  M.  Hisso.  with  the  ac- 
counts of  eruptions  of  Vesuvius  and  Etna ;  and  that  though  some 
of  the  earthquakes  bad  preceded,  by  very  short  intervals,  certain 
powerful  ernptiuns  of  those  volouioes;  yet,  in  Tery  many 
instances,  the  shocks  appear  to  have  been  quite  independent  2  and 
that  a  considerable  number  of  eruptlonp,  both  of  \''esnvin!«  and 
Ktna,  had  not  heen  felt  at  Nice.  Hence,  he  infers,  that,  in  this  case, 
there  may  have  beeu  earthqviakes  due  to  volcanic,  as  well  as  non- 
volcanic,  agents ;  and  that  Nice,  i^taading  upon  a  gypsum  forma- 
tion, may  have  fielt  the  effects  of  volbanic  eruptions  in  consequence 
of  a  predisposition  in  the  undermined  ground,  without  which  they 
would  not  have  been  peiceptihle  at  the  suifiMe. 
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M.  Necker  objects  to  the  earthquake  in  Calibria,  111  176$»  bem^ 

cousidered  of  true  volcanic  origin,  because  it  was  unaccompanied  by 
any  disengagement  of  heat,  lavn.  smoke,  acid,  or  'inlphtireoiis  pro  - 
ducts; because  the  surface  of  tlie  o^round  was  depressed,  not  ele- 
vated ;  because  only  sand  and  w  ater  were  ejected  through  the  fis- 
toret  anddrcular  or  star-like  cavities  formed  in  the  ground,  and  lie- 
canae  there  wu  no  emption  of  VesDvins  or  Etna.  The  earthquakes 
in  the  valley  of  the  MinisBqipi,  during  1 812,  he  conceiTes  were 
non-volcanic,  in  conseqnenee  of  no  lava  having  been  poured  forth, 
nor  any  arid  or  other  vapours  emitted.  He  alluded  to  a  letter  by 
Mr.  StHuley  Griswold,  dated  Kaskahia,  Illinois,  the  9*2nd  of  Dec* 
1812,  which  describes  some  of  the  phenomena  of  the  earthquakes,— 
particularly  the  subterranean  noises  resembling  thunder,  the  cradtt 
formed  in  the  ground,  the  iming  of  a  something'*  lite  smoke,  or 
WBonn  aqueous  vapour,  accompanied  by  a  great  quantity  of  sand, 
the  ejection  of  carbonised  wood,  coal,  and  ptimftce,  a  quantity  of 
which  is  said  to  have  been  collected  on  the  Mispissippi,  the  drying 
up  of  lakes,  and  the  raising  of  the  bed  of  the  river.  To  some  of 
these  ijtateaients  M.  Necker  olyectf^.  He  conceives  that  the  smoke, 
or  warm  aqueous  vapour,  which  is  mentioned  only  from  the  reports 
of  others,  and  not  decidedly,  may  have  been  mistaken  for  vapour 
prodneed  hy  water  atrikiog  against  an  immoveable  obstacle.  The 
oocunence  of  pumice,  he  conceives,  is  very  doubtful ;  and,  as  it  is 
mentioned  by  no  other  author,  he  withholds  his  a«?rnt  till  the  sub- 
stance has  been  examined  l)y  a  competent  minerulopst. 

M.  Necker  dissents  from  the  Cuteh  earthquake  in  June,  1819, 
being  considered  volcanic.  The  elevation  of  the  Ullah  Bund,  he 
conceives^  was  effected  by  the  subsidence  of  the  ground  tomrds 
Sindree,  or  to  a  movement  on  a  fixed  axis.  Hie  materials  thrown 
out  hy  the  shocks  were  only  black  mud,  i  1.  wrought  iron,  and 
nails,  and  could  not  therefore,  he  says,  have  been  produced  from 
any  irreat  dej-ttli. 

The  earthquakes  on  the  coast  of  Cuniana,  and  the  Caraccas,  M. 
Necker  considers  to  be  non-volcanic ;  and  that  when  the  number  and 
violence  of  ^  shocks  felt  in  tint  part  of  America  are  considered,  he 
is  of  <qrinion,  that  the  agreement  m  the  earthquakes,  in  April,  1812, 
with  the  simultaneous  eruption  of  the  volcano  of  8t.  Vinoent»  was 
purely  fortuitous. 

In  1772,  the  little  group,  situated  some  leagues  to  the  north  of 
the  chain  of  the  Caucasus,  and  composed  of  the  trachytic  moun- 
tains called  Peclistein,  and  the  calcareous  hill  Metschuka,  was 
shaken  hy  an  eartiiquake.  The  warm  springs,  known  hy  the  name 
of  the  baths  of  the  Caucasus,  issue  from  the  foot  of  the  limestone 
hill,  and  deposit*  as  wdl  as  all  the  cold  brooks,  considerable  quanti- 
ties of  calcareous  tuff.  It  might  be  supposed,  observes  M.  Necker, 
that  the  thermal  springs  indicate  the  existence  of  .«ome  portion  of 
the  orig^injd  heat  of  the  trachyte  ;  and  that  the  earthquake  of  1772, 
by  which  a  portion  of  the  Mil,  Metschuka,  was  engulphed,  was  oniy 
tibe  effect  of  volcanic  activity.  This,  he  says,  is  possible ;  but  it  ap- 
pears to  him  much  mete  probahle»  timt  the  eold  and  warn  springs 
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ImkI  formed  large  csvititti  in  the  limeetone  hill,  tin  falUng  in  ef  tiie 

roof  of  which  produced  the  shock  and  attending  phenomena. 

The  earthquakes  in  Jamaic;\  in  1692,  M.  Neckcr  is  of  opinion 
were  non -volcanic,  because  there  were  only  subsidences  of  tjie 
ground,  and  because  ouly  water,  sand,  and  gravel  were  ejected. 

The  earthquake  in  the  plain  of  Bogota,  i6th  November,  1827,  he 
is  tempted  to  consider  non-Tolcanic,  the  conntry  being  gypsiferons 
ind  si^erouft ;  hut  he  admits  that  it  may  have  been  Si  a  mixed 
nature,  in  consequence  of  the  great  adjacent  volcano  of  Popa- 
yan  being,  at  the  same  time,  in  activity.  The  earthquakes  on  the 
coast  of  Chili,  he  is  of  opinion,  may  have  a  similar  origin. 

M.  Neckcr  gives  n  list  of  earthquakes  extracted  from  Mr.  Lyell's 
*'  Principles  of  Geology,"  and  arranges  them  under  the  heads — vol- 
canic, non-voloanict  and  ci  doubtfiil  origin. 

In  the  first  list  he  includes  the  earthquakes  felt  at  Ischia, 
February  2nd,  1S28;  Java,  1G99,  1772,  and  17SG;  Snmljina,  April, 
1815;  Quito,  Feb.  4,  1797;  Sicilv,  March,  1693,  1790;  Guati- 
mala,  1773;  Kamtschatka,  1737  ;  Peru,  Oct.  28,  1746;  Iceland, 
172.5;  TeneriUe,  May 5,  1706;  Sorea,  (iVIoluccasj  1693;  Lisbon, 
Nov,  1,  17.35. 

Non-Volcanic. — Murcia,  1829 ;  Lahore,  Sept.  1827  ;  Lissa,  in  the 
Adriatic,  1833 ;  Foligno,  Jan.  15,  1833 ;  Gutcb,  Jane  16,  1819 ; 

Cumana,  Dec.  H,  1797  ;  the  Caracca.-,  March  2G.  1790;  Calabria, 
1783  to  1786;  Bechstan,  1772  ;  and  Jamaica,  1692. 

Douhlful  Orij/V?. —Bogota,  Nov.  If).  1827  ;  Chili  ;  Quebec,  Dec. 
1791  ;  Nipon,  Jaj)an,  August  1,  1783;  and  Martinique,  1772. 

Thus,  though  Ai.  Necker  reduces  C4>nsiderably  the  power  of  vol- 
canic agent:;,  yet  he  is  far  from  denying  that  a  weak  volcanic  move- 
ment may  be  propagated  over  considorable  surfaces ;  and  he  men- 
tions, in  condaaion,  the  followinginstanees,as  not  gc  nerally  known, 
of  probable  connexions  between  earthquakes  and  volcanic  eruption?. 
The  great  eruption  of  Vesuvius,  which  commenced  the  21st  of  P'e- 
bruary,  1822,  was  preceded  by  an  eartliquake  at  Geneva,  and  in  the 
province  of  Bugey,  in  Fi^ce,  on  the  19th  of  February ;  and,  before 
the  eruption  of  October  of  the  same  year,  the  environs  of  Aleppo,  in 
Syria,  had  been  convnlsed  dming  the  whole  of  August ;  the  most 
Tiolent  shocks  having  taken  place  the  18th  of  the  same  month  ;  and 
on  the  14th  of  August  an  earthquake  Was  experienced  at  Laybsch 
in  Camiola.  On  the  lOtli  of  Febrnnry,  1825,  the  town  of  St. 
Maure,  in  the  Ionian  Ishinds,  was  almost  destroyed  by  an  earth- 
quake, ftlt  alao  at  Corfu  and  Prcvcsa.  During  the  night  of  the 
20th  and  21st  of  February,  1825,  there  were  several  shocks  at  San 
Veit  in  Caiinthia ;  and  on  the  21st  of  Febniary,  and  for  five  dsys 
after,  dreadful  eaithqnakes  were  felt  at  Alger  and  its  environs.  The 
25th  of  February,  1828,  Vesnvius,  which  had  been  very  quiet  from 
1822,  commenced  a  new  cniption.  There  were  earthquakes  at 
Trieste  during  the  night  of  the  13th  and  14th  January.  1828,  at  the 
Island  of  Ischia  on  the  2nd  of  February,  and  all  over  Belgium  the 
23rd  of  the  same  month.  Lastly,  M.  Necker  deems  it  not  impro* 
baUe,  that  the  caitliqnakes  felt  in  Hnngary^  Transylvania,  Ganicia» 
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WaOachia,  and  the  soutSi  of  RuaiiA.  at  the  coouaencement  of  1838, 
v!QTc  the  precursors  of  the  miptiQos  of  Vesimns  and  £Uia  dtuioig 
tlie  sumauei'  of  the  a«me  year. 

Annual  Gbhsbal  MsBTiKOy  F«5. 15, 18S9. 

The  President  annoimced  that  the  Wollaaton  Medal  and  £20 

had  been  awarded  fay  the  Council  to  Professor  Ehrenljer-  of  Berlin, 
for  his  discoveries  respecting  Fossil  Infusoria ;  and  in  delivering  the 
Medal  with  the  aecompanying  sum  of  money  into  the  hands  of  the 
ChevalitiT  Bujiseu,  who  was  present,  Mr.  Wheweli  addressed  him  as 
follows : 

Mr.  Bunsen. 

I  have  great  pleanire  in  delivering  into  your  handa  the  Wol]a»* 
ton  Medal,  which  the  Council  of  this  Society  have  awarded  to  your 
countryman  Professor  Bhvenberg,  for  his  discoveries  respecting  Fos- 
sil Infusoria.  These  discoveries,  eminently  s^trikinfr  and  curious  to 
all  intelligent  persons,  are  full  of  the  most  lively  interest  for  (leulo- 
gists.  8nch  discoveries  are  a  just  reward  of  M.  iihrenberg's  merits, 
bince  he  had  prepared  himself  for  this  success  by  a  profound  study 
of  natural  history,  by  persevering  and  scrutinizing  researches,  and  fay 
extensive  and  enterprising  travels.  We  gladly  give  this  medal  as  a 
proof  that  we  sympathize  in  the  admiration  wliich  these  disooTeriea 
have  excited  throughout  scientific  Eun'pe. 

To  many  others,  and  to  inv^^elf  in  par;  iriilnr.  there  is:in  ndditional 
source  of  pleasure  at  haviui^-  such  a  cuiaiiiunication  to  make  to  M. 
Ehrenberg,  in  the  circumstance  of  our  having  recently  become  ac- 
quainted with  him.  and  having  seen  pecaonally  in  our  own  country 
the  evidences  of  Ida  talents  and  genius,  his  simple  and  strenuous 
love  of  knowledge.  We  beg  you  to  communicate  to  him  with  tliia 
medal  the  expression  of  our  admiration  in  his  labours,  our  deep  inter- 
est in  their  results,  and  our  warm  wishes  that  he  may  long  liave 
granted  liim  the  health  and  energy  and  opportunity  which  their  suc- 
cessful prosecution  demands. 

AUow  me  to  say  also,  that  we  trust  that  this  token  of  our  respect 
will  he  londly  received  hy  M.  Ehrenberg's  countrymen  as  well  aa  by 
himadf,  and  that  they  will  accept  it  as  a  testimony  how  g^dly  we 
do  honour  to  the  profounil  knowledge  and  patient  research  ^vhich 
distinguish  that  great  branch  of  the  European  fiUTiih'.  1  rejoice  to 
be  nV'le  to  deliver  this  medal  into  the  hands  of  a  distinguished  coun- 
tryman of  Professor  Ehreuberg ;  and  1  cannot  but  add,  as  an  addi- 
tional ground  of  satisfrction,  into  the  handa  of  one,  who,  by  his  wide 
acquaintance  with  men  of  sdenoe  and  learning,  and  with  their  workSt 
is  so  well  j^repared  to  sympathise  with  their  honours  and  sucoeMsa, 
as  he  is  by  hia  nature  prompted  to  rcgoioe  in  eioeUenee  of  every 
kind. 

The  Chevalier  Bunsen  acknowledged  the  distinction  conferred 
upon  Professor  Ehrcnberg  in  the  following  terms 

Sir. — I  feel  highly  gratilicd  by  the  honour  conferred  upon  nWt  of 
receiving  at  your  hands  the  valued  acknowledgement  of  the  merita 
jof  my  distinguiihed  countrymao,  Jhnkmox  Efannbeig,  and  I  b^  lo 


Digitized  by  Google 


r 


Award  of  the  WoUasian  Medal  to  Prof.  Ehrenberg.  S75 

vttom  tliaiika,  not  only  in  my  name,  but  also  in  tiiat  of  Banm  Bn« 

low,  as  the  representative  of  Prussia  in  this  country,  who  U  prevented 
by  official  business  from  being  j)rLscnt  on  tliis  nrra?inn. 

Nobody  can  be  more  able  or  inclincl  to  appreciate  duly  the  value 
of  this  distinction  tlian  Professor  Liuunberg.  I  know  from  himself 
that  it  by  England  in  particular  that  he  wifihed  bU  reseaichee 
to  be  examined  and  approved ;  and  it  was  especially  by  this  illostrions 
Society,  so  worthily  presided  over  by  one  whose  name  is  also  in  Ger- 
many equally  dear  to  the  friends  of  religion  and  moral  philosophy, 
and  to  the  followers  of  the  exact  jjciences  :  it  wa?  to  this  Society,  I 
say,  to  whose  tribunal  he  was  desirous  to  submit  the  judgement  of 
the  merits  and  importance  of  his  discovery.  Indeed,  the  honour 
you  have  deeieed  bun  to-day  ia  only  the  pnhlio  confirmation  and  so< 
lemn  badge  of  that  kind  and  enoouiaging  interest  which  he  met  with 
from  the  members  of  this  Society,  and  for  vhich  be  felt  the  moat 
sincere  gratitude. 

But  this  feeling,  Sir,  will  not  be  confined  to  himself :  the  honour 
of  tiie  prize  awarded  to  him  this  day  amongst  so  many  illustrious 
competitors  of  all  nations,  will  be  deeply  felt  by  the  whole  literary 

SubUc  of  Germany  :  it  will,  I  trust,  form  a  new  link  in  that  intel- 
sctnal  union  between  the  two  great  and  enlightened  nations,  wUcb 
bave  so  many  ties  of  common  interest,  and  so  many  ob)ectB  of  warm 
and  deq[>  sympathy  ;  an  union  which  must  become  every  day  more 
and  more  intimate,  and  prove  productive  of  the  most  beneficial  con- 
sequences, not  only  for  the  progress  of  scienee  in  the  whole  range 
of  human  iutellect,  but  for  the  welfare  of  humanity  at  large. 

The  flattering  manner  in  which  you  have  been  pleased  to  allude 
to  myself  oblig^  me  to  say  a  few  wofds  on  my  own  behalf.  I  feel 
only  too  much  how  entirely  I  must  attribute  those  expressions  to 
the  kindness  that  inspired  them,  knowing  how  inadequate  my  own 
merits  nre  to  deserve  them.  But  I  rejoice  sincerely  at  having  this 
op})ortunity  offered  to  me,  publicly  to  express  my  feelings  of  grati- 
tude for  the  kind  and  generous  reception  I  have  constantly  met  with 
in  this  country,  which  for  so  many  years  and  for  so  many  and  good 
Teasons,  has  been  the  ohjeet  of  my  love  and  of  my  admiiatiofr—leel- 
ings  which  will  ever  remain  engraven  on  my  heart,  and  with  a  pav« 
ticularly  gratifying  reference  to  this  day. 

The  following:  <:rent1emen  weie  elected  the  Officers  and  Conndl 
for  tlie  ensuing:  year  : 

President. — Rev.  W.  Buckland,  D.D.,  Professor  of  Geology  and 
Mineralogy  in  the  University  of  Oxford.  Vice-Preaident*, — G,  B. 
Oreenough,  Esq.  F.R.S.  &  L.S. ;  Leonard  Homer,  Esq.  F.R.S. 
L.  &  £. ;  Charles  Lyell,  jtm.  Esq.  F.R.S.  kL.S. ;  Rev.  Adam  Sedg- 
wick, F.R.S.  &  L.S.,  Woodwardian  Professor  in  the  University  of 
Canibridire.  Sfcrffaries. — Charles  Darwin,  Esq.  F.R.S.  ;  William 
John  Hamilton,  Ksq.  Foreign  Sccrrlar;/. — M.  T.  De  la  Heche,  Esq. 
F.R.S.  i!v:  L.S.  Treasurer. — John  Taylor,  Esq.  F.R.S.  Council. — 
Professor  Daubeny,  M.D.  F.R.S.  &  L.S. ;  Sir  P.  Grey  Egerton,  Bart. 
*  M.P,  F.R.S.;  W.  H.  Fitton,  M.D.  F.R.S.  &  L.S.;  Ftaf.  Giant, 
MD.  P.RJ5. ;  Ber.  Ftof.  Henikrw,  FX.S. ; .  W.  Hopkiiis,  Btq. 
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M.A.  P.R.S.;  Robert  Hntton,  Bsq.  M.P.  M.R.I.A.;  Sir  Chules 

Lemon,  Bart.  M.P.  F.R.S. ;  Prof.  Miller,  M.A. ;  R.  I.  Mwrchison, 
Esq.  F.H.S.  &  L.S. ;  Richard  Owen,  Esq.  F.R.S, ;  Sir  Woodbine 
Parish,  K.C.H.  F.B.S.;  Oeorge  Bemiie,  Esq.  F.R.S.;  Hev.  Prof. 
Wheweil,  F.H.S. 

Adiretf  ieUvered  if  the  Riy.  William  Whbwbll,  B.D.F.R.6. 

Preaideni. 

Gbntleiibv» 

The  Reports  which  have  been  read  show  that  the  Society  is  still 

in  a  state  of  progression  ai?  to  nnmbrn!,  although  in  conspqtience  of 
some  ovcn^ijrhts  in  ])n'r<^<linsj;  periods,  the  comparison  ut"  tills  year's 
statemtut  with  that  ut  la^t  year  does  nut  at  first  sight  give  an  accu- 
rate view  oi"  our  progress, 

I  venture  also  to  speak  of  our  peeaniary  eonditioii  as  prosperous, 
although,  in  the  Estimates  for  the  present  year  the  expenses  exceed 
the  income.  This  excess  admits  of  explanation  :  the  estimated  ex- 
penses include  the  cost  of  ptiblishirsir  a  Part  of  our  Transactions, 
and  as  this  occurs  only  about  onco  in  two  yeai-s,  the  whole  «•  \]Hiise 
ought  not  to  be  considered  as  belonginj;^  to  one  year.  Stovti>  and 
other  articles  of  furniture,  expenses  not  likely  to  recuri  iiave  also 
inflamed  the  debtor  side  of  our  account 

There  is  one  ccmsiderable  article  in  our  estimated  expenses,  of 
which  paym^t  may  not  be  re(|uired,  but  from  which  I  confess  I 
should  bo  sorni'  to  ^pp  the  Society  liberated.  I  <])(  ak  of  the  salary 
of  our  Curator.  In  my  address  last  year  i  stated  that  the  ( 'nnneil 
had  it  in  contemplation  to  make  some  arrangement  ))y  w  hich  Mr. 
I^nsdale  s  labours,  then  far  too  heavy,  should  be  lightened.  This 
was  done,  I  believe  to  the  satisfaction  of  every  one,  by  separating 
theoffice  of  Curator  from  that  of  Assistant  Secretary,  and  to  the  former 
office  Mr.  Wood  was  appointed,  with  a  salary  of  it^5/.  The  Council 
found  in  Mr.  Wood's  zeal  and  kM^w  led^je  every  reason  toconj^rattdate 
themselves  on  the  po*s!»efsioti  of  such  an  officer;  and  have  heard  with 
regret  that  the  state  of  his  heaith  compel:^  him  to  resign  his  office.  I 
trust,  however,  that  the  Council  will  be  able  to  pcovide  some  meana 
of  rendering  the  Society's  Collection  useful,  without  allowing  Mr. 
Lonsdale  to  be  again  burthened  with  a  compiication  of  duties  inju- 
rious to  him  and  inconvenient  to  the  Society. 

Although,  as  I  have  said,  I  look  without  any  inqniotnde  upon  the 
state  of  our  funds,  it  is  impossible  not  to  allow  that  sueh  an  aspect 
of  them  makes  it  necessary  to  attend  to  economy  whei^ver  it  is 
possible.  There  ia  one  part  of  our  establishment  to  which  I  am  com- 
pelled, most  reluctantly,  to  api^Iy  this  remarlt;  I  mean,  our  Library 
and  Bfuseum.  I  fear  that  u<>  must  consider  ourselves  as  under 
the  necessity  of  confining  within  very  narrow  limits  any  assistance 
which  can  be  rendere<l  to  those  departments  from  our  general  funds. 
And  yet  we  cannot  look  at  these  parts  of  our  establishment,  and 
especially  at  the  Library,  without  seeing  that  they  do  in  (aMt  re- 
quire very  material  additions.  Our  Library,  which  ought  to  possess  * 
m  the  best  books  and  maps  which  bear  upioii  our  seiene^'is  desti- 
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late  of  many  of  them,  especially  of  die  more  moders  works,  to  an 
ntent  wliich  we  sboald  hardly  an^  of  ub  find  tolenbie  In  our 

private  libraries.  This  deficif  ik  y  interferes  materially  with  the 
ntility  of  the  Society,  and  is  indeed  inconsistent  with  its  character. 
Wo  -^Imll,  1  trii^t,  nil  agree  that  it  is  a  state  of  things  wo  might  to 
remedy.  At  no  period  of  tlir  history  of  this  body  lia.s  tlu  re  been 
found  wanting,  when  the  occu:>tuu  uuiiiauded  it,  a  liberal  and  gene- 
ttnia  spirit  among  its  membeia ;  and  I  am  fnlly  persuaded  that  at 
the  present  day  tiie  love  of  the  Society  has  not  waxed  cold  among 
the  Fellows*  nor  hare  their  pnrse-strings  become  rigid.  It  has  ap- 
peared to  me,  that  when  a  di  fi-tirf  list  of  our  deficiencies  is  laid 
before  you,  it  will  not  he  found  ditiicult  for  each  person  to  find  in 
such  «a  !i«t  some  article,  book  or  map,  which  it  will  gratify  him  tliat 
the  Society  should  possess  as  his  gift.  In  this  or  in  some  other 
way  1  do  not  doubt  that  we  shall  be  able  to  bring  up  the  condition 
of  our  Library  to  that  which  the  time  and  our  position  require. 

The  Council  have  adjudged  the  WoUaston  medal  for  the  present 
year  to  Professor  Elirenberg,  for  his  discovcrir?  rc'^prcting  fossil  In- 
fusoria nnrl  other  microscopic  objects  contaiix d  in  the  materials  of 
the  earth's  strata.  We  all  recollect  the  a>tonishmeiit  ^\  ith  which, 
nearly  thri;e  years  ago,  we  received  the  a^jiie^tioi»,  that  iarge  niaiises 
of  rockf  and  even  whole  strata,  are  composed  of  the  remains  of  mi- 
eroseopic  animals.  This  assertion^  made  at  that  time  liy  Professor 
Ehreri1)er'j.  lias  now  not  only  been  fully  confirmed  and  very  greatly 
extended  by  him,  but  it  has  assunifd  the  character  of  one  of  the 
most  important  and  6tr!ki?»«r  geological  truths  which  have  been 
brought  to  light  in  our  time  :  for  the  coiiueeiion  of  the  present 
>»tate  of  the  earth  wiih  its  condition  at  former  penods  of  its  history, 
a  problem  now  always  present  to  the  mind  of  the  pliiloBophioal 
geologistf  receives  new  and  unexpected  iilustmtiou  from  these  re> 
searches*  Of  about  eighty  species  of  fossil  Infusoria  wliieh  have 
been  discovered  in  vannu«»  strata,  almost  the  half  are  species  which 
stil!  exist  in  tlic  waters  :  and  thus  thc«e  forms  of  iiie,  so  long  over- 
looked as  iiivisil)le  specks  oi'  brute  matter,  have  a  constancy  and 
durability  through  the  revolutions  of  the  earth's  surface  which  is 
denied  to  animals  of  a  more  conspicuous  rise  and  organization. 
Again,  we  are  so  accustomed  to  receive  new  confirmations  of  our 
well-established  geological  doctrines,  that  the  occurrence  of  such  an 
event  ])roiluccs  in  us  little  surprise ;  l)ut  if  this  wcn^  not  so,  we  could 
not  avoid  being  struck  with  one  leature  of  Prof.  Khrcnberg's  dis- 
coveries;— that  while  the  microscopic  contents  of  the  more  recent 
strata  are  all  freshwater  Infusoria,  those  of  the  chalk  are  bodies 
(PierkUmmm,  XeuUMdhmt  Fueakte$t)  which  must,  or  at  least  can, 
uve  in  the  waters  of  the  ocean.  Nor  has  Prof.  Elirenberg  been  con* 
tent  with  examining  the  roeics  in  wliieh  these  objects  occur.  During 
the  last  two  xptlt^  he  Iuls  been  pursuing  a  highly  interest Mig  series 
of  researches  with  the  view  of  ascertaining  in  what  mauuer  these 
vast  ma2»i>cs  uf  minute  animals  can  have  been  accumulated,  j^nd 
the  result  of  his  inquiries  is*,  that  these  creatures  exist  at  present  in 

*  Abhandi.  Kou.  Ak.  Wisseusch.  Berlin.  1838. 
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each  abandance^  under  favourable  circumstances,  that  the  difflciihjr 

di«!fippears.  In  the  Public  Gardfii  at  Berlh)  he  found  tliat  workmen 
V  ere  employed  for  several  days  in  removing  in  wheflbarrows  masses 
which  consisted  entirely  of  fossil  Infusoria.  He  produced  from  the 
living  anitaals,  in  ma^:»es  so  large  as  to  be  expres&cd  in  pounds,  tri- 
poli  and  poltshlng  slate  simUar  to  the  loelu  from  which  he  had  oii- 
ginally  obtained  the  reraaina  of  such  animals ;  and  he  declares  thai 
a  small  rise  in  the  price  of  tripoU  would  make  it  worth  while  to 
mannfaetnre  it  from  the  living  animals  as  an  article  of  commerce. 
These  results  are  only  ctirious  ;  but  his  speenlations,  founded  upon 
thesi'  and  siinilur  facti*,  with  resjiect  to  the  lormation  of  sucii  rocks, 
for  example,  polishing  slate,  the  siliceous  pa:$te  called  keiselguhfy  and 
the  layers  of  Itiot  in  chalky  aie  replete  with  geological  instruetioii. 

As  the  discoveries  of  Pirof.  E^enberg  are  thus  full  of  interest  for 
the  geological  specuIator>  so  have  they  been  the  result)  not  of  any 
fortunate  chance,  but  of  great  attainments,  knowledge,  and  labour. 
The  author  of  tlifui  had  niad(^  that  most  obscure  \xm\  difficult  j)ortion 
of  natural  history,  the  infusorial  animal:?,  his  study  tor  many  years; 
had  travelled  to  the  shores  of  the  Mediterranean  and  the  lied  Sea 
in  order  to  obsenre  them ;  and  had  published  (\n  oonjooction  with 
Prof*  MiUler)  a  work  fiir  eclipsing  anything  wlhieh  had  previously 
appeared  apon  the  subjeet.  It  was  in  consequence  of  his  being 
thus  prepared,  that  wfu  n  his  attention  %va«(  called  to  the  suliject  of 
fossil  lnfusori?i.  ( whi(  li  was  done  in  June,  183(),  by  M.  Fischer)  he 
was  able  to  produce,  not  loose  analogies  and  insecure  conjeetui^, 
but  a  clear  determination  of  many  species,  many  of  them  already 
fhmiliar  to  him,  although  hardly  ever  seen  perhaps  by  any  other  eye. 
The  animals  (for  he  has  proved  them  to  be  animalsi  and not» as  others 
had  deemed  them.  pUats)  consist,  in  the  greater  number  of  exampiesy 
of  a  staff-like  siliceous  ca.sp,  with  a  number  of  transverse  markings ; 
and  these  rases  appear  in  many  in^^tances  to  make  up  vast  masses  !)v 
mere  accuniulatnui  without  any  change.  W  iu)le  ro(;ks  are  composed 
of  these  minute  cuirasses  of  cryst^  heaped  together.  Prof.  Ehren- 
berg  himself  has  examined  the  mieroscopic  prmluels  of  AllseD  locali- 
tieSf  and  is  still  employed  in  extending  his  researches ;  and  we  already 
see  researches  of  the  same  kind  undertaken  by  others,  to  sudi  an 
extr  rit,  to  show  us  that  this  new  path  of  investigation  will  exercise 
a  powertul  influence  upon  the  pursuits  of  geologists.  We  are  ^wtp. 
therefore  that  we  have  acted  in  a  manner  suitable  to  the  w  isiies 
of  the  honoured  Donor  of  the  medal,  and  to  the  interests  of  the 
science  which  we  all  in  common  seek  to  promote^  in  assigning  the 
Wollaston  medal  to  Prof.  Ehrenberg  for  these  discoveries. 

Although  it  is  not  necessary  as  a  ground  for  this  adjudicatico,  it 
is  only  justice  to  Prof.  Ehrenberg  to  remark,  that  his  services  to 
geology  are  not  confined  to  the  researches  w  hieh  I  have  mentioned. 
His  observations,  made  in  the  Red  Sea,  upon  the  growth  of  corals, 
are  of  great  value  and  interest;  and  be  was  one  of  the  distinguished 
band  of  scientific  explorers  who  accompanied  Baron  von  Humboldt 
in  his  ezpediti<»)  to  the  Ural  Mountains.  And  I  may  further  add» 
that  even  since  the  Council  aiyudged  this  medal>  PiroL  Ehrenbefg 
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liM  aaairaoQed  to  the  Rof  al  Aeftdemy  of  Sdoioei  of  Bflriin  aov 

diflcoveneB ;  particularly  bis  observations  on  the  ornnic  straetore 

of  chaJk;  on  the  freshwater  Inftisoria  found  near  r^ewcastle  and 
Edinburgh,  and  on  the  m;innp  aTiHuiUcules  observed  near  Dublin 
and  Gravesend;  and,  what  cannot  but  ^ive  rise  to  curious  reflections, 
au  account  ot"  mehoric  paper  vvkicli  iell  from  the  sky  in  Cuuriand  in 
1686t  and  was  found  to  be  composed  of  Coofiervaa  and  Infusoria. 

I  now  proceed  to  notice  noma  of  the  moat  oooipieuous  names, 
both  among  our  o>vn  eoontrymen  and  foreignei%  which  have  been 
removed  by  death  from  our  lists  since  last  year. 

Tn  Sir  Abraham  Hume  the  Society  has  lost  a  member  v  lio  was  at 
all  liiuejs  one  of  its  most  strenuouM  friends  and  most  liberal  sujjportf'r", 
and  specially  in  eai'iiei»t  periods,  when  such  aid  wa«  of  most 
value.  Indeed  he  may  in  a  peculiar  manner  be  oonadered  as  one 
of  the  Founders  of  the  Sociely.  £ngliah  geology,  as  is  weU  known* 
evolved  itself  out  of  the  mltivation  of  mineralogy,— a  study  which 
was  in  no  small  deforce  promoted,  at  one  time,  by  the  fame  of  the 
mineralopcal  or»l!(  etions  of  Sir  Abraham  Hume  and  others.  The 
Count  de  Brmt  ikiu.  (  xiled  l)y  the  French  revolution  in  1790,  broncht 
to  England  new  and  striking  views  of  cryatailc^raphy,  rcseiublmg 
those  which  Haiiy  was  unfolding  in  France ;  and  was  employed  to 
arrange  and  describe  the  minemlogical  collections  of  Sir  John  St 
Aubyn  and  Mr.  Greville,  and  espeoally  the  collection  of  diamonds 
of  Sir  Abraham  Hume,  of  which  a  description,  illustrated  with 
plates,  WM«  puhlir^hed  in  ISU).  Sonie  years  before  this  period  a  few 
lovers  ot  mineralogy  met  at  stated  hnies  atthp  hou>e  of  Dr.  Bnbing- 
tou,  whose  influence  in  prepaimg  the  way  for  the  formation  ol  this 
Sooie^  was  mentioned  with  jnat  acknowledgement  in  the  Pre- 
sident  IS  Addreasy  in  18S4^  by  Mr.  Greenough ;  and  certainly  he^ 
more  fitl^  perhaps  than  anv  other  person*  could  speak  of  the  merits 
and  services  of  his  fellow-labourers.  Of  the  number  of  these  Sir 
Abrabam  Hume  was  one;  although  not,  I  Ix  lieve,  one  of  tliose  who 
siiowed  their  zeal  for  the  pursuits  which  associated  them  by  liohling 
their  meetings  at  the  hour  of  seven  in  the  morning,  the  only  time  of 
the  day  which  ]>r.  Babington's  professioiial  engagements  allowed 
him  to  devote  to  social  enjoyments  of  this  nature. 

Out  of  the  meetings  to  which  I  r<  fVr  this  Society  more  imme- 
diately sprung.  The  connection  of  mineralogy  with  geology  is 
somewhat  of  the  nature  of  that  of  the  nurse  with  the  healthy  child 
born  to  rank  and  fortune.  The  foster-mother,  ^^  ithout  being  even 
connected  by  any  close  natural  relationship  with  her  charge,  sup- 
plies it  nutriment  in  its  earliest  years*  and  snrnwrls  it  in  its  first 
inlantine  steps ;  but  is  destined,  it  msy  be,  to  be  afterwards  left  in 
oompavativc^  ol^scurity  by  the  growth  and  progress  of  her  vigorous 
nursling.  Yet  though  geology  now  seeks  more  various  and  savoury 
food  fr(>m  other  quarters,  she  can  never  cease  to  look  back  with 
regard  and  gratitude  to  the  lap  in  which  she  hrst  sat,  and  the  iiaiids 
that  supplied  her  early  wants.  And  our  warm  acknowledgments 
most  <m  aU  due  oocasions  be  paid  to  those  who  aealously  cultivated 
mineralogy,  when  geology,  as  we  now  undeistaad  the  term,  hardly 
existed;  and  who,  when  the  nobler  and  more  ezpaasive  sdenee 
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came  before  them,  freely  aod  (^adLy  tnyiiferrod  to  that  their  mI 

and  their  munificence. 

The  spirit  which  ]»revailed  in  th(  mtancy  of  this  I'^^x  iety,  ami  to 
which  the  Society  o\\  ed  peniiaiieiit  existence,  was  one  wiiicli  did 
not  ihrink  from  difficulties  and  sacrifices ;  and  among  the  persons 
who  were  animated  by  this  spirit  Sir  Abraham  Hame was  eminent; 
his  purse  and  his  exertions  being  always  at  the  service  of  the  body. 
He  gave  Ills  labours  al'io  to  the  Society  by  taking  the  office  of  Vice- 
President,  which  he  discharged  with  dilij^ence  from  1809  to  1.S13. 
He  died  in  March  last  at  the  great  age  of  ninety,  being  then  the 
oldest  person  both  in  this  and  in  the  Royal  Society. 

Mr.  Benjamin  Be  van  was  a  civil  engineer,  and  throughout  his  life 
showed  a  great  love  of  science^  and  considerable  power  of  promo* 
ting  its  purposes.  He  instituted  various  researches,  fheoretical  and 
practical,  on  the  strength  of  materials*;  and  it  was  he  who  first 
proved  by  experiment  the  cnrions  proposition,  that  the  Modulus  of 
Ehf^ticity  of  water  and  of  ice  i>  the  ?anu'.  In  1821  he  wrote  a 
letter  to  the  secretary  of  this  Society,  recoiii mending  that  the  form 
of  the  surface  of  this  country  should  be  determined  by  barometri- 
cal measurements  of  the  heights  of  a  great  number  of  points  in  it^^ 
the  liarometer  which  was  to  l)e  u^td  as  a  standard  being  kept  in 
London.  Mr.  Bevan  nnd  Mr.  Wel)8ter  were  commissioned  to  pro- 
cure a  barometer,  and  Dr.  Wollaston  recommended  one  of  Carey  s 
barometers,  hut  it  do»s  not  appear  that  anv  fuiflier  >teps  were 
taken .  I  may  remark  that  recent  researches  iuiM-  liuiher  con- 
firmed the  wisdom  of  Mr.  Bevau's  suggestion*  that  heights  should 
be  measured,  as  all  other  measurements  are  made^  from  some  fixed 
eentenHonal  standard,  instead  of  incurring  the  vagueness  and  in- 
consistency wliich  result  from  assuming  the  existence  of  a  natural 
standard,  sut  li     tlic  level  of  the  sea. 

Nathaniel  Joiiti  \\  inch  was  born  at  Hampton  Court  in  the  year 
1769,  and  after  a  voyage  into  the  Mediterranean,  and  travels  in 
various  countries  in  Europe,  settled  at  Newcastle-upon-Tyne  as  a 
merchant  He  had  early  paid  great  attention  to  b<Mtany,  which  he 
continued  to  cultivate  during  a  long  life,  and  kept  lip  a  corrt  >]>ond* 
ence  with  all  the  leading  botanists  in  Europe.  He  was  one  of  the 
earliest,  and  always  one  of  the  most  active  members  of  the  Literary 
and  Philo5oj)hieal  Society  of  Newcastle:  and,  in  conjunction  with 
a  few  of  his  friends,  gave  to  tliat  town  a  scientiHc  and  cultured  cha- 
racter, which  still  distinguishes  it  He  was  one  of  the  honorary 
members  of  this  Society;  and  contributed  to  its  meetings,  in  1814^, 
**  Observations  on  the  Geology  of  Northumix  rland  and  Durham," 
and  in  1816»  ^  Observations  on  the  Eastern  Part  of  Y(»kshiri^"t 

•  To  Mr.  Bevaa  our  Journal  is  indebted  for  many  valuable  commnni* 

cations. — En. 

t  Besides  these  papers,  Mr.  Winch  published  :  "The  Botanist's  (iuide 
through  the  Counties  of  NorthumberlaDd  and  Durham.  By  N.  J.  Winch, 
J.  Thornhill,  and  R.  Waugh."  2  vols.  1805.—"  Flora  of  Northumberland 
and  Durham."  In  the  Transactions  of  tlio  Newcastle  N.-itiiral  History 
Society,  vol.  2. — "  An  Essay  on  tlic  (icographicnl  I  )i-ti  il)iitioii  of  Plants 
through  the  Counties  of  Noilhuujberland,  Duiiiauj,  and  Cumberland,**" 
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which  were  printed  in  the  fourth  and  htih  vuiuiaea  of  our  TraDS' 
•odiiiii.  In  these  he  stated  hiB  object  to  be  to  combine  with  hb  own 
obsemttioiit  much  iDterestiag  infomuilioD  on  the  subjects  of  the 
quaniesy  and  coal  and  lead  mines,  of  those  districts,  which  had  long 
been  accumulating,  and  was  widely  diffused  among  the  professionsd 
conductors  of  the  minrs.  And  these  memoirs,  thotij^h  not  contnin- 
ing  much  of  originality  in  their  views  and  researches,  were,  at  the 
time,  of  considerable  utility.  He  died  May  5th,  1838,  and,  by  his 
will,  left  to  Hiis  Society  a  ym  considereble  and  ^alnable  mineralo- 
gical  collection,  now  in  onr  Mnsenm. 

Mr.  William  Salmond,  of  YoriL,  was  one  of  the  persons  who  was 
most  zcfilously  and  actively  engaged  in  the  examination  of  the  cele- 
brated Kirkdale  Crn cm.  He  measured  and  explored  new  branches 
of  the  raM'  in  acMiti  u  to  those  first  opein  fU  and  made  lariie  collec- 
tions uf  tiie  teeih  and  bones,  from  which  he  sent  specimens  to  the  ' 
Hoyal  InstttntioQ  of  London,  and  to  Cnvier  at  Paris*  The  bulk  of 
bis  collection  was  deposited  in  the  Philosophical  Society  at  Yoric, 
then  newly  established. 

1  now  proceed  to  notice  our  deceased  Foreign  Members. 

Frfin<;'nis-Dominif|nf'  do  Rrynand.  Comtede  Mnntlosir  r,  was  bom 
at  Clcniiout  in  Auvergue,  April  the  Ullh,  175."),  the  year  of  tlic  re- 
lebiatttl  earthquaice  of  Lisbon.  He  was  the  youngest  id'  twelve 
children  of  a  fiuiiily  of  the  smaller  nobility  of  that  province,  and  was 
remarkable  at  an  eariy  age  for  the  zeal  with  which  he  pnrsned  va- 
rious branehcs  of  sdeoce  and  literature. 

Count  ?>toiitl<  slrr  must  rvrr  bn  rr^nsidered  as  one  of  the  most 
striking  writ*  is  in  tluU  great  controversy  rpspectiiiL^  the  origin  of  ba- 
saltic rocks,  w  liicli  occupied  the  atteutitm  of  iiunemldcjists  during  the 
latter  halt  ot  tiie  last  century  ;  and  tu  which,  iu  so  large  a  degree,  the 
progress  and  present  state  of  geology  are  to  be  ascribed.  The  theoiy 
of  the  extinct  volcanos  of  Auvergne,  the  subject  of  his  researches, 
was  the  spccntatioii  which  gave  the  main  impulse  to  scientific  curi- 
osity on  this  point.  It  is  true  that  lie  was  not  the  originator  of  the 
opinions  which  hf"^o  ably  expounded.  Guettard,  in  17.'>K  had  seen, 
vaLT'iely  and  imperfectly,  that  which  it  now  appears  so  impo->il)h^ 
not  to  see,  the  evidences  of  igneous  origin  in  the  rocks  of  that  di- 
strict: and  the  elder  Destnarert,  whose  examination  of  them  began 
in  1 763,  had  made  that  classification  of  them,  which  is  the  basis,  and 
indeed  the  main  substance,  of  the  views  still  entertained  with  r^;ard 
to  the  strueture  of  that  most  instnirtive  region.  His  map  of  the 
district,  imbiished  in  1771-  On  the  Transaction*;  of  the  Academy  of 
Paris  Jar  1771,  according  to  a  bad  habit  of  that  body  still  {prevail- 
ing), exhibits  the  distinction  of  modern  currents  of  lava,  ancient 
currents,  and  rocks  fbsed  in  the  places  where  they  now  are,  which 
dUtinction  supplies  a  k^  to  the  most  eztraordiDary  pbasnomena» 
while  it  reveals  to  us  a  histoty  more  wonderful  still.  I^ut  striking 
and  peisuasive  as  this  view  was,  and  fitted,  apparently,  to  carry 

First  edition,  1820;  second  edition,  1825.— "Contributions  to  the  Flora 
of  Cumberland."  1B33.—- "  Addenda  to  the  flora  of  Northumberluid  and 
Durham."  1830. 
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with  il  uDivenai  convict  Iotk  th»  tkeory  which  it  implied,  «oUeel«d« 

as  it  sfpmod  at  the  time,  from  one  or  two  obscim'  spots  in  Eiiropp, 
was  tor  a  while  resisted  and  ahnnst  l)ornc  down  by  the  op[K><ite 
doetriiie  of  the  aqueous  ori;;iri  ot"  basalt ;  whieli  came  from  the  m  hool 
of  r  l  ey  berg,  recuiiuueuded  by  the  power  of  a  connected  and  coni- 
prehenstve  njtitemr-^  power  in  acienoe  so  mighty  for  good  and  for 
eWL  Montlosier  •  IBamj  on  the  Voloaaot  of  Auvei^e^  which  ap- 
peared fiist  in  1788,  was,  however,  not  written  with  any  direct 
reference  to  this  controversy,  but  was  rather  the  exposition  of  the 
clear  and  bvcly  views  of  an  aeutc  and  sa^^acious  man,  writinf^  from 
the  fullness  of  a  perfect  ac(|uaiutanee  with  tlie  country  wiiicii  he 
described,  in  which,  indeed,  his  own  estate  and  abode  lay.  In  its 
main  scheme,  although  Desmareat'a  is  mentioned  with  just  praise*, 
the  object  of  this  Emay  is  to  eritidae  and  correct  a  work  of  M. 
Le  Grand  d'Aus^y,  entitled  Voyage  en  Auvergne.  But  as  the  main 
additions  to  sound  tlieory  wliich  this  work  contains,  (a  point  which 
here  concerns  us  tar  more  than  its  oeeasion  and  temporary  t  ti'eet) 
we  may,  I  tliink,  note  the  mode  in  which  he  traces  in  detail  the 
etiects  which  the  more  recent  currents  of  lava  (those  which  fol- 
low the  causes  of  the  existing  valleys)  mast  have  produced  upon 
the  courses  of  rivers  and  the  position  of  lakes ;  and  the  idea,  at  that 
time  a  very  bold  and,  I  bel!e\  e,  a  novel  one^  tiiat  lofty  insulated 
ridges  and  pinnaeles  of  basalt,  wliieh  tower  over  the  valleys,  have 
been  cut  into  their  present  form  by  tlie  long-continued  action  of 
fluviatile  waters,  aided  by  a  couliguration  of  tlie  sui  race  very  dif- 
ferent from  the  present.  The  striking  and  vivid  | 'ctures  which 
Mootlosier  draws  of  such  oecurreneea,  are  to  the  present  day  sin- 
guhtflv  instructing  and  convincing  to  those  who  look  at  that  region 
with  the  geologist  s  eye.  After  publishing  this  eBsay*  M.  Montlosier, 
a  man  of  varied  and  commanding  talent^,  became  involved  in  the  po- 
litical strucTfrles  of  his  time,  and  was  an  at  live  member  of  the  National 
As-^i  )iibiy,  to  wliicii  he  was  sent  Oii  Deputy  of  the  Noblesgc  of  Au- 
vergne. In  his  place  there  he  resisted  ua  vain  the  propoj^U  for  the 
spoliation  of  the  clergy ;  and  one  speech  of  his  on  this  sul^ct  was 
very  celebrated.  After  witnessing  some  of  the  changes  which  his 
unhappy  country  had  then  tosufo>he  beeame  an  exile,  and  resided 
in  London,  where  for  sonie  v<' irp;  lie  was  the  editor  of  the  Courier 
Fran^iSf  a  royalist  jom  ti  il.  I'tider  the  empire,  lie  returned  to 
France,  and  was  employed  in  the  Foreign  Office  of  the  Ministry,  but 
recovered  little  of  hui  property  except  a  portion  of  a  mouotain,  which 
was  too  ungrateful  a  soil  to  find  another  purchaser.  The  situation 
however  could  not  but  be  congenial  to  liis  geological  feelings ;  for 
his  habitation  was  in  the  extinct  crater  of  the  Puys  de  Vaches. 
The  traveller,  in  approaching  the  door  of  the  philosopher  of  Ran- 
dane,  had  wade  through  scoria;  and  ashes;  and  from  the  deep 
basin  in  w  hicii  his  house  stood,  a  torrent  of  lava,  still  rugged  and 
covered  with  cinders,  has  poured  down  the  valley,  and  at  the  distance 

*  After  Tnentioning  Guettard,  he  says,  "  Les  m^moires  de  M.  Dcsmam^ 
pnbHes  quelques  auMS  aprds^  entnuadrent  tout^^i-iait  i'o{nDion  pub- 

iique."  ^.  20.) 
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Annivenarjf  of  1 839.   Address  of  the  President, 

of  a  Ittgney  liaB  formed  a  dike  and  banedup  the  waten  wbich  fonn 
the  lake  of  Aidal  H-a  spol  odabiated  by  Sidooiua  ApoUinariiy  Bbhop 
(Kf  ClenDont  in  the  finb  eentury,  as  the  seat  of  his  own  beautiful 

residence,  under  the  name  of  Avltacus.  It  is  curious  to  remark  that 
Sidonins  <!oo^  fif^f  f>^eiiook  the  resemblance  between  his  own  luoua- 
taio  aud  V  e;»uvius : 

"  i£mula  Baiaao  toUuntur  culroina  cone, 
Parqiie  cotlraniato  vertke  fblget  apex." 

In  this  most  appropriate  abode  M.  de  MonUoeier  was,  in  his  old 
age,  visited  at  diflbrent  times  by  several  distinguished  English  geolo- 
gists, some  of  whom  are  now  present ;  and  invariably  delighted  them 
with  hb  unfading  interest  in  the  geology  of  his  own  region,  his  hospi* 
table  rf  rt-ntion,  and  T  may  add,  his  lofty  and  vigorous  presonre,  ac- 
conliiig  well  with  his  frank  and  cliivalrons  demeanour.  His  ardour 
of  character  had  shown  itself  in  early  age  :  "  From  my  first  youth,** 
thus  his  Essay  opens,  "  I  occnpied  myself  with  the  natural  history  of 
my  province,  in  spite  of  repulse  and  ridionle.*  The  same  spirit  in- 
volved him  in  other  struggles  to  the  end  of  his  life ;  and,  indeed,  we 
may  almost  say,  beyond  it.  He  took  a  prominent  part  in  the  political 
controversies  of  liis  ffny;  and  few  works  on  such  subjects,  which 
appeared  in  France  in  modern  times,  produced  a  greater  fermenta- 
tion than  his  **  M^moire  a  consulter"  on  the  subject  of  the  Jesuits. 
In  tiiis  work  he  maintained  that  the  position  of  the  Jesuits  in  France 
was  dangerous  and  illegal ;  and  he  mast  be  considered  as  the  ori- 
ginator of  that  movement  in  eonseqne&ce  of  which  their  body  was,  a 
few  years  later,  suppressed  by  the  government.  The  expression  of 
his  opinions  resppctlnu'  the  eoinbtft  nrul  influence  of  the  clergy  of  his 
countrv  \v;i.s  eondenmed  by  the  ecelrsiastieal  authorities,  and  was 
decnitd  by  tliein  of  a  nature  to  exclude  hini  I'roni  that  recognition  of 
his  being  a  son  of  the  Catholic  chorch,  which  is  implied  by  the  per^ 
formanee  of  the  foneral  rite  according  to  its  ordinances.  This,  how- 
ever, did  not  pre^  (  lit  the  inhabitants  of  the  neighbourhood  and  the 
military  stationed  at  Clermont  from  showing  the  regard  which  his 
intercourse  witli  tlicm  had  bi^^trired,  by  attending  his  sepulture  in 
great  numbers,  lie  was  b  n  ii  d  in  a  spot  previously  selected  by 
himself,  in  the  crater  ot  the  exuuct  volcano  in  which  his  abode  was, 
in  the  middle  of  the  scenes  which  he  had  from  his  earliest  years 
loved  and  studied,  and  taught  others  to  feel  a  deep  interest  in.  He 
died  at  the  age  of  83,  on  lits  way  to  Fsris  in  order  to  take  his  seat 
in  the  Chamber  of  Peers,  of  which  he  was  a  member*. 

•  Besides  his  "  £s!:iay  oo  the  Extinct  Volcanoes  of  Auver|ne,"  M. 
de  Montlosier  wss'  the  sothor  of  the  following  works ;  "  M6mou«  i  con- 

suiter  Bur  un  Systeme  Religieux  et  Politique  teadant  a  renverser  la  Re- 
ligion, la  Societc"^  ct  Ir  Tr(^ne"  (1826).  "  Denonciotion  a«x  Cotirs  Roy- 
ales  reiativement  au  Systeme  Religteux  et  Pohtique  signaie  dans  le  Me- 
moirs consulter/*  (1826).  "  Memoires  de  M.  le  Comte  de  Montlosier 
sor  la  Revolution  FraD^aise,  le  Consulat,  I'Empire,  et  les  principaux 
Ev&ncmcnt3  qui  ont  suivis  1755-1830."  Of  this  work  two  volumes  have 
appeared,  which  bring  the  narrative  down  to  the  author's  quitting  the 
NatioDal  Assembly  in  1790. 
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Anfldme-Gaetan  Daanarest,  honorary  member  of  the  Royal 

Acadoiny  of  Mprlieitip,  and  Professor  of  Zoology  at  i\w  Koyal 
Veterinary  Colk  jjc  of  Alfort,  wa:*  the  son  of  Nicolas  l>r  niareit, 
who  liiUsjusit  been  mentioned  as  the  predecessor  of  Mtuitiusier  in 
his  theory  of  the  volcanic  origin  of  Auvergne.    Tiie  sou  aljio  cm- 
ployed  himself  vpon  the  eeme  dii4iict;  and  paUiihed  ao  enlarged 
and  improTed  edition  of  kia  ikther^s  map  of  Aavergoe^^  work 
whieh  b  8till  spoken  of  with  admiratimi,  for  its  fidelity  and  skil- 
ful con^trnrf  ion,  by  all  who  explore  that  country.   But  the  labours 
of  the  younger  Dcsiiiarest  were  priiu  i] tally  l)e?towed  upon  the 
other  parts  of  natural  history.    We  po>&t  .-s  in  our  Library,  extracted 
from  various  journals,  and  presenteil  us  by  the  author,  his  Notes 
on  the  impreMiooa  of  marine  bodies  in  the  stnta  of  Mootmartf^*' 
publiabed  in  1809;  bis  "Memoir  on  the  Gyro^onite,"  published  in 
1810;  to  which  he  added,  in  1812^  the  recognition  of  the  anally 
of  this  fossil  with  the  fruit  of  the  Chara,  pointed  out  by  his  brother- 
in-law  M.  Lunian  ;  his  review  of  a  work  by  M.  DaudebarJ  de  Fer- 
ru^sac,  on  the  f'os-iN  of  rresliwater  FoniiatioUiS,  in  IHIS;  bis  me- 
moir on  Two  Genera  vi'  Fossil  Chambered  Shells,  in  1817 ;  and  hi& 
Natural  Histoiy  of  the  Proper  Fossil  Cnistaceans,"  published  in 
1932  along  with  M.  Brongniart's     Natural  History  of  Fossil  Tri- 
lobites."   In  the  "  Dictionaire  d'Histoire  Naturelle,  the  article  Ma- 
locostrac^^j,  which  contains  a  etvniplete  account  and  classification  of 
Crustaceans,  is  by  M.  Desmarest^  v  ith  others  on  the  same  subject. 
In  this  work,  ail  the  articles  on  rru>taceaus  had  ori<,n'nally  been  as- 
signed to  Dr.  Leach  ;  but  when  the  lamented  illne>s  of  that  distin- 
guished naturalist  prevented  bis  finishing  this  task,  it  was  committed 
to  Desmarest)  who  carefully  studied  the  labours  of  his  predecessor; 
and,  with  most  laudable  industry  and  self<4enial,  made  it  his  business 
to  follow  his  method  a<;  closely  as  possible*    He  ukw  published  a 
separate  work  on  Crustaceans  in  ]H'25, 

Count  Kaspar  bteriibt  ig  v»  aii  one  of  those  persons,  so  valuable  in 
every  country,  who  employ  the  advantages  of  wealth  and  rank  in 
the  enltivation  and  encouragement  of  science.  He  belonged  to  a 
younger  branch  of  one  of  the  best  and  oldest  families  in  Bohemia; 
and  was  closely  connected  with  the  persons  of  most  elevated  fstation 
in  thrrt  country.  lie  ^as  born  the  Gih  of  January,  1761,  and  re- 
ceived a  distinc^uished  e(hic.ition  at  I'rague;  not  only,  as  was  then 
common  auioiig  the  Bohemian  nobility,  through  private  tutors,  but 
by  following  the  public  course  of  Uie  university,  lie  was  created 
Canon  of  the  Chapter  of  the  metropolitan  church  at  Ratisbon,  which, 
obliging  him  to  receive  the  lower  degree  of  holy  orders^  bound  him 
to  celibacy.  At  Ratisboo,  then  a  considerable  place,  and  the  seat 
of  the  Diet  of  the  German  empire,  he  formed  friendships  with  seve- 
ral enunent  per^ons,  and  especially  with  Count  Bray  (afterwards 
Tiavariun  minister  at  various  courts),  a  man  of  letter^:,  and  a  distin- 
guished botanist.  Count  Sternberg  abo  cultivated  botany,  and  be- 
came an  active  member  of  the  Botanical  Society  of  Ratts^n.  Du- 
ring the  time  that  Germany  was  a  pr^  to  the  miseries  of  war,  he 
retired  to  his  hereditaty  country  seat  Bnezuis,  in  the  circle  of  Pil- 


Digitized  by  Google 


JmiivenaiyeflB99.  Jdirm  qfiie  I^ttidenL  385 


Sell)  ill  the  aorth- western  part  of  Bohemia.  Here  \m  atteutiua  was 
etsdj  dwim  to  Hie  ml  liwaiiilioii*  of  wiik^  miiiefil  he  poMCwcd  an 
extumrive  ertate  «t  Radniti.  Heioonforaifldtlieuitontuniofpab- 

lishiiig  representations  of  the  fiNsO  vegetables  belonging  to  tiie  ooal 
strata.  These  had  already  begun  to  excite  the  attention  of  geolo- 
giBts.  Some  of  thp-s>'  wnrk'^.  cnntaining  notices  on  such  subjects, 
prece<ie(l  the  existence  oi  sound  gt  oiugy,  as  the  Herlmrimn  Dihwi' 
anum  of  Scheuchzer,  the  Sifltxi  SuUerrattea  uf  Beutinger,  and  the 
LapUt  JD&mU  l^Bdh  of  Knotrr*.  At  the  bcginiiiiig  of  the  present 
eentory,  FaiyM  de  St.  Pond  had  pnUiihed  in  the  Amialat  on  Mn<- 
86am  some  impretBions  of  l  eaves,  not  indeed  belongiiig  to  the  coal, 
but  to  a  later  formation.  These  impressions  were  examined  and 
detennined  by  Count  Sfrmberg,  in  the  Botanical  Journal  of  Ratis- 
bon,  in  180^5.  In  the  lollowing  year  appearod  the  fii*st  tnily  scifn- 
tific  work  on  this  subject,  the  **jFlora  tier  VurweW  of  iSchlothemi, 
in  whidi  ^e  great  problem  iHileh  "wm  aimQwd  to  demud  a  solu- 
tion was*  Whether  the  vegetablea  of  which  the  traoea  are  tfana  ex- 
lubited  belong  to  existing  or  to  extinct  kinds  ?  Count  Sternberg 
was  in  Paris  when  he  received  the  work  of  Schlotheim,  and  he  stu- 
dipfl  it  carefully  by  the  aid  of  the  collepfions  which  exist  in  that 
nu  tropijlis.  He  publislied  in  the  Antial<  s  iln  Museum  a  notice  on 
the  analogies  of  these  plants,  i)ut  concluded  with  observing,  that  a 
greater  masa  of  ftels  was  requisite;  and  that,  these  once  collected, 
the  general  views  which  iMdong  to  the  subject  would  come  out  of 
thenuelves. 

Bearing  in  mind  this  remark  of  his  own,  when  fortune,  after  the 
storming  of  Katisbon  in  1809.  ^<'t  him  down  in  the  midst  of  the  great 
coal  formations  of'  l^uhemia,  lie  juaceeded  forth witli  to  manage  the 
working  of  his  mines,  so  as  to  preserve  as  much  as  possible  the 
moat  lemaihaMe  improariona  of  foasiis.  Comhining  his  own  speci- 
mens with  those  found  in  other  places,  he  besan  to  publish,  in  189Q» 
his  ^'  Essay  towards  a  Geognostic-botanical  Kepresaotation  of  the 
Flora  of  the  Pre-existing  World."  In  this  work  he  not  only  gave  a 
great  number  of  very  beautiful  coloured  engravings  of  vegetable 
fossils,  but  also  attempted  r  systematic  elassification  of  thrm.  But 
he  staled,  in  the  hrst  portion  oi  lua  work  j,  tlxat  the  problems,  im- 
portant alike  for  botany  and  geology,  which  offered  themselves, 
could  only  be  s(dved  by  combined  laboum  on  a  eommon  plan ;  and 
after  mentioning  the  various  European  Societies  to  which  he  loolwd 
for  assistance  (among  which  he  includes  this  Society),  he  adds, "  Bo- 
hemia and  thf  hereditary  states  of  the  Austrian  empire,  I  am  ready, 
with  SOI  111  trii  iifls  of  science,  to  make  the  subject  of  continued  in- 
vestigation. Tlie  specimens  of  which  he  published  representation^ 
with  many  more,  formed  the  Count's  coUeotion  at  his  castle  of  Bne- 
xins;  but  he  dedared  in  the  outset,  that  aa  soonas the  l^ational  Bo- 
hemian Mnaenm  aft  Raguewaa  provided  with  tim  niiana  of  receiving 

•  To  the  earlier  wotIcb  on  this  sutsect  we  mar  add  Martin's  Mtjficat^ 
Derbiensia,  published  1809 ;  and  Parkmson'li  Organic  Remains  0804), 
which  contains  many  platss  of  TSgetables. 

+  Erster  Heft,  p.  16. 
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•ad  dbplijlns  this  ooOaetkm,  the  whofe  ihadd  b«  triMfemd  Dm 
BfiMitta  to  th«  wpitaL  lliii  wwallerwaids  done;  and  iathband 

other  ways  he  was  one  of  the  principal  founders  of  the  Museum  at 

Prague.  He  also  gave  notice,  that  while  the  collection  continnctl  in 
his  own  residence,  it  was  open  to  the  iTi^]ioction  of  every  lover  of 
science,  even  in  the  absence  of  the  Count  liiniself. 

Tiie  nublication  of  IStembcrg  ii  llara  der  Vorweii  went  on  till 
1885i  aner  whieh  it  was  diseon&nied  till  when  two  pavts  ai^ 
peaied»  terminating  the  work.  In  this  last  publication  he  states  thai 
he  is  oompelled  to  give  up  this  undertahing,  having  been  in  agvaaft 
mcasnre  deprived  of  sight  for  two  years,  so  that  he  was  obliged  to 
devolvo  thp  ^renff'V  pr^rtof  such  laboiir^  upon  MM.Cordaand  Presl. 
His  hearing  also  lailed  him.  He  adds,  however,  that  though  thus 
no  longer  able  to  pursue  the  uath  which  he  has  trodden  for  twenty 
ymn,  he  shall  not  fhil  io  tender  lo  the  soienoey  of  whieh  he  was  one 
of  the  fo«adeta»an7  sendee  wiudiniay  be  in  his  power.  Thispiib> 
Hcation  was  the  crowning  labour  of  his  life,  for  he  did  not  long  aup> 
vive  it ;  he  retained,  however,  to  the  last  the  elasticity  and  activity 
of  hi<?  mind.  TTe  died  very  suddenly  at  his  country  seat  already 
mentioned,  on  the  20th  of  Deoeniber,  18S8y  being  carried  oif  by 
apoplexy  in  his  78tl»  year. 

Ui  ilis  own  eonntry  his  infinenee  was  highly  sahitaiy  s  he  diieetad 
his  attention  especially  to  the  tmproyement  of  the  national  edne»» 
tlon ;  and  we  cannot  be  surprbed  at  finding  such  a  person  very  soon 
at  the  head  of  nearly  all  the  institutions  for  litr  rnry  and  public  pur- 
pose?. He  foimded  the  National  Museum  of  Bohemia,  of  which  he 
was  till  Pn  '-idf  nt;  gave  to  it  his  library  and  his  various  coiiet:tions, 
and  further  enriched  it  at  various  periods  of  his  life.  He  wa2»,  in- 
deed, zealous  in  aQ  that  concerned  Bohemian  nationality,  and  was 
en  aoeompiishedniasCsrof  the  language  and  Utefatwna  of  hnieonnliy  3 
since  his  death  I  am  assured  that  there  is  hanHy  one  Bohsmian  of 
any  class  who  does  not  mourn  for  him  as  for  a  most  respected  bene- 
factor. Throughout  Germany,  In-  wa^j  looked  to  by  all  who  felt  an 
interest  in  science  with  a  respect  and  regard  whieh  he  well  merited. 
The  emperor  I'rancis  held  him  in  tlie  highest  esteem  ;  he  gave  him 
the  title  of  Pitry  Councillor,  and  the  Grand  Cross  of  St  Leopold, 
held  in  that  monaid^  as  a  distinguished  hononr. 

In  the  pieeefing  sketeh  I  have  mentioned  Sdilotheim  as  one  of 
the  predecessors  of  Count  Sternberg  in  IbasU  botany*  Althou^ 
this  writer  died  in  1 832,  and  was  an  honorary  niember  of  this  So- 
ciety, he  has  never  been  noticed  in  the  annual  addre^^s  ;  I  may  there- 
fore here  add  a  few  words  with  refen-nee  to  him.  Baton  E.  F.  von 
Schlotheim  was  Privy  Councillor  and  President  of  tlie  Chamber 
the  eonrt  of  Gkitiia,  and  Ms  oolleotiott  of  Fetriftetloos  has  km  been 
celebrated  thronghout  Qemany.  BesMes  his  Flora  of  a  fimner 
Woild»  or  Descriptions  of  remarkable  Inijircssions  of  Plants,  which 
appeared  in  1804,  he  published,  in  1820,  '  Petrlfactenkunde,  or  the' 
Science  of  Petrifhetions  iiccordin^^  to  its  |>rr^(  nt  rf>nf]itH>n,  illustmted 
by  the  Dcsci  ijuioii  of  a  Collectio]i  of  pcti  itii  d  ami  lussii  remains  of 
the  amimii  uiid  vegetable  kingdom  ui  a  iuimei-  world.'  And  in  1822 
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and  1828  he  published  Apjx'ndixes  to  thb  work.  coiiectiou  was 
also  further  made  kuuwu  by  articl^;^  iii  Leonhard  6  Mlneralogical 
Poeket  Book  and  in  the  bis.  After  kit  death  a  new  deKviption  of 
this  ooDectioii  was  announced,  but  whether  it  appeared  I  am  not 
aUe  to  nj.  Seblotheim'a  inCnduction  to  his  aooount  of  hia  ooUec- 
tion  contains  some  extensive  geologfcnl  views. 

It  is  only  justice  to  M.  de  Schlotlieim  to  add  Itr  rrMrhnt  is  said  of 
him  by  M.  Adolphe  Broiigtiiart,  whose  own  labuuis  on  tossil  vcge- 
tableii  have  bceu  of  such  iuestimable  value  to  the  geologijit,  and  are 
every  year  tncreaauijB^  in  intereat  ^  Alvoalhalf  aeentuiy,"  he  says, 
.  elapaedy  daring  which  no  important  work  appeared  on  this  subject 
It  was  not  till  180*  that  the  *  Flora  of  the  Ancient  World,'  by  M. 
de  Schlotlieim,  again  turned  the  attention  of  naturalists  to  this  branch 
of  scienrf.  Mnro  perfect  fif^nrc^',  descriptions  cri\ .  n  in  detail  and 
constmcLed  with  the  precisioa  oi  Mlyie  which  belongs  tu  botany,  and 
moreover  some  attempts  at  compari^ioa  with  living  vegetables, showed 
thai  this  part  of  nataial history  was  susceptible  of  beinjp  tieatedlike 
the  other  In-anehea  of  adenoe:  and  we  may  say» 
had  established  a  nomenchiilire  for  the  vegetables  which  he  described^ 
his  work  would  have  boooaM  the  baaia  of  all  the  ancceedin^  lahoun 
on  the  same  subject.'*   

CAMBRIDGE  rHTLOSOPHICAL  SOCIETY. 
February  1 8th. — Dr.  Graliam  the  president,  in  the  chair.  The 
cuuclu&ioQ  of  a  pai>er  by  Mr.  Rothmau  w  da  i  ead,  '  ou  the  ancient 

ctimate  of  Italy  ua  other  coontrlea."  Also,  a  paper,  by  Ad^.  Potter, 
'^OD  the  detennination  of  the  lenffth  of  an  nindnhition  of  Hght  hj 
ymm  methods}"  and  an  i^penaiac,  hy  Mr.  Chieo,  to  a  moer 

paper  on  wares. 

March  4th. — Dr.  Graham  in  the  chair.  Various  presents  were 
announced,  and  among  the  re&t,  as  presents  from  the  Natural  Hi- 
story Society  of  Liverpool,  two  casts,  and  several  lithographic  prints 
of  the  footsteps  of  an  unknown  animal,  found  in  the  sandstone  of 
the  promonto^  of  WinaU,  which  liea  between  the  noath  of  tberiTers 
Mersey  and  Dee.  The  most  conspicaoiia  of  these*  footsteps  agree 
«iactly  with  those  found  by  Professor  Kaup,  in  Saxony,  aacribed  by 
him  to  an  animal  which  lie  lias  termed  the  Chirotherium.  After- 
ward??  Mr.  Hopkins  g-ave  an  ;u  count,  illustrated  by  diaLTaras,  of  the 
geoloj^y  of  the  parts  of  England  and  1'  rauce  in  the  ueiglibourhood  of 
the  British  Channel. 

>  March  ISlhd--J)r,  Cfataham  iq  tiie  chair*  A  iwrniMmfcalinn  wis 
made  by  Mr.  Bamahaw,  m  the  eqnilflNniin  of  a  sjFSteaa  of  particlea* 

Alter  thiB  the  Astronomer  Royal  gate  an  aocount  of  the  mode  now 
employed  for  observing  tlie  diurnal  changes  of  the  variation  of  the 

matrnetic  needle.    He  also  urged  the  importance  of  having  obsenm- 
tions  correspoiKliiig  with  tlie  simultitiiious  observations  now  made 
'in  various  partii  of  Europe,  unilti taken  by  some  persons  inter^ted 
in  the  subject  residing  in  Caxnbrid^e. 

'    raOAT-XTSinVG  IfSBTIllOB  AT  TU  BOTAL  JVITITOTIPII* 

February  22nd« — ^Mr.  Johnston  on  the  Widinfl  distiiietioos  hi  the 
imatigailioii  «f  nestal  and  physical  phmontna. 

•    2  C  2  ' 
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March  Ist. — Mr.  Braude  on  steel. 

March  8th. — Mr.  Brayley  on  the  equilibrium  of  the  atmosphere 
as  dependent  on  the  united  action  of  gravity  and  temperature. 
March  16t]i— B(fr,  Cowper  cm  pottery. 

Mucb  SSndi^Mr.  Fuiiday  on  Avfu  oomotioii  of  tlie  alu|»'i  eom* 
paflft  in  an  mm  TeBsd. 


ROYAL  ACADEMY  OF  SCIENCES  OF  PARIS. 

Jpri!  15th. — A  paper  "  On  a  new  Voltaic  Combination,"  by  W. 
K.  Grove,  Esq.,  M.A.,  M.R.I. ,  was  communicated  by  M.  Becquerel, 
for  a  copy  ot  which,  as  follows,  we  are  indebted  to  the  author. 

Mr.  Fomtt  wtm,  I  bdieve,  (he  int  who  employed  a  bladder  to 
Mptnte  the  liquids  in  the  operating  cell  of  the  voltaic  pile.  M. 
Becqueid,  by  introducing  this  into  the  exciting  cells,  has  shown  us 

how  to  render  eonsff^nt  the  primitive  intensity  of  the  battery  by 
preventing  cross  precipitation*  ;  Mr.  Diaiitll  ha?  remedied  '^ouiu 
praetical  defects  in  M.  Becquerel  s  arrangemtnt,  and  his  ioiui  oi  bat- 
tery   undoubtedly  the  best  of  any  that  have  been  hitherto  proposed!. 

Inal^terpdUidMdiatiieFhu.Mag.forF^iniary,  (p.  127)  I  en* 
demnred  to  show;  that  in  addition  tothe  immense  benefit  derived  from 
constancy  of  action,  which  was  the  objeet  aimed  at  by  these  gentle- 
men, the  combination  of  four  elements  was  capable  of  producing  a  much 
more  powerful  development  of  electricity  than  that  of  three,  as  by 
this  means  we  have  nearly  the  sum  of  chemical  aiiinities  instead  of 
their  difference ;  I  also  there  suggested  that  if  the  principles  I  had 
laid  down  were  true,  there  waa  erery  profaahSilyof  alienor  combi- 
naliona  bemg  diaoomed  i  I  have  lately  been  toctnnate  eoon^  to 
hit  npon  a  combination  whieh  I  have  no  heattaiion  in  prononndng 
much  more  powerful  than  any  previously  known.  The  experiments 
whieh  led  to  it  are  rnn'mis,  and  poose^^^  nn  interest  of  their  own,  as 
they  prove  a  well-known  chemical  ])ha;nomenon  to  depend  upon 
electncity,  and  thus  tighten  the  link  which  binds  these  two  sciences. 
The  effect  to  which  I  allude  is  thedissolution  of  gold  in  nitro<muriatic 
acid;  tiua  netal,  aa  ia  well  known,  not  beiitf  atUudced  by  either  of 
the  acids  singly.  The  following  esperimentakam*  I  think,  no  d^ 
as  to  the  rationale  of  this  pfuenomenon. 

1st.  Into  the  bottom  of  a  wine  glass  T  cemented  the  bowl  of  a 
tobacco  pipe  ;  into  this  was  poured  pure  nitric  acid,  while  muriatic 
acid  was  poured  into  the  wine  glass  to  the  same  level :  in  this  latter 
acid  two  strips  of  gold  leaf  were  allowed  to  remain  for  an  hour,  at 
tiie  end  of  which  time  they  remained  aa  bright  aa  when  ihat  im* 
merMd.  A  gold  wire  waa  now  made  to  touch  the  nitric  acid  and  tiie 
extremity  of  one  of  the  strips  of  gold  leaf ;  thia  waa  inafeuitly  db* 
solved,  while  the  other  strip  remained  intact. 

2nd.  The  experiment  was  inverted,  but  offered  some  difficulty,  as' 
the  gold  would  not  remain  an  equally  long  tune  in  the  nitric  acid, 

•  Ann.  de  Chlrait,  vol.  di.  M.  Beoqnevel,  l^eaaiilepnf  anoihar  foim  of 
diaphragm,  that  of  moistened  clay,  has  produced  thoM  reantts  cf  deolro-cry. 

^llization  which  are  so'generally  known.  [See  Sciext.  Mem.  vol.  t.  p.  414.J 
t  PhU.  Trans.  1836.   [See  L.  and  £.  FhU.  Mag.  vol.  xii  p.  350.J 
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from  fhe  eil«et  of  the  mtrons  ^ ;  enough,  however,  wu  teoer- 
tained  to  prove  that  to  the  gold  m  tlus  ecid  contact  made  little  or 
no  difference ;  while  the  gold  in  the  muriatic  was  always  dissolved. 
^Tfl.  A  platina  arc  wu  need  fiat  ooniiezion  ineteed  of  gold:  the 

effect  \m8  the  same. 

4th.  The  outside  of  the  pipe  was  coated  with  gold  leaf,  leaving 
scarcely  any  part  exposed :  a  strip  was  placed  in  the  muriatic  acid 
as  before*  and  when  contect  iTM  inade  with 
was  destroyed,  while  the  coating  of  gohl  dinollj  aeioae  the  Ime  of 
junction  was  unhurt.  I 

5th.  The  nitrie  acid  was  stained  with  n  little  toumc^ol:  when 
contact  wiis  made,  I  could  not  see  that  the  muriatic  acid  aoquired 
any  of  the  colour.  ; 

Glh.  Nitrate  of  copper  was  used  instead  of  nitric  acid  ;  the  effect  , 
was  the  same,  hot  todt  piboe  more  abwlj.  and  I  ooold  deteot  no 
predpttation  on  tiie  negattve  metal* 

7th.  I  now  made  gold  leaf  in  muriatic  acid  the  electrodes  of  a 
single  pair  of  voltaic  metals ;  the  aoid  was  decompoeed  and  the  posi- 
tive  electrode  was  dissolved.  ! 

From  all  this  I  think  we  may  pronounce  the  Rrtion  to  he  as  fol- 
lows :  as  soon  as  the  electric  current  is  establisiied,  both  the  acids 
are  decomposed,  the  hydrogen  of  the  muriatic  unites  with  the  oxygen 
of  die  nitrie,  and  the  chlorine  attacks  the  goM. 

"bk  all  these  cases  the  currents  were  exanuned  with  a  gahanome« 
ter,  and  m  all,  the  gold  which  was  ^solved  repiesented  the  zmc  of 
an  ordinary  voltaic  comhiTiRtion  :  the  greatest  deflection  was  obtained 
with  platina,  gold,  and  the  two  acids.  It  now  occurred  to  me,  that 
a3  gold,  platina,  and  two  acids  gave  so  powerful  an  electric  cur- 
rent, a  /orliori,  the  same  arrangement,  with  the  substitution  of  ziuc 
for  gold,  mnet  fotm  a  oombhwtion  move  eneigetic  than  any  yet 
known.  I  ddayed  not  to  snhmit  this  to  experiment,  and  was  grati- 
fied with  the  most  complete  success.  A  single  pav,  composed  of  a  str^  1 
of  amalgamated  zinc  an  inch  long^  and  a  quarter  of  an  inch  wide,  a  . 
cyHnder  of  platina  three  qtmrtere  of  an  inch  high,  with  a  tobacrn  pipc 
bowl  and  an  egg  cup,  rLadilydccomposcU  water  acidulated  with  sul- 
phuric acid.  In  thxh  battery  Liic  action  is  constant,  and  there  is  no 
prccipitarion  on  cither  metal :  it  olfon  the  gnat  advantage  of  heing 
ahle  to  ntihge  the  action  of  CQncenfaratwd  nitric  acSd.  I  tried  tiie 
same  arrangement,  substituthag  for  the  mmmib  aoid  canstk:  potass, 
which  was  suggested  to  me  by  a  well-known  experiment  of  M.  Bec- 
quercT  :  the  action  wn«  eqiiRlly  powerful,  and  i  should  prefer  this 
arrangement,  as  tlsi  rc  is  no  necessity  for  amalgamating  the  zinc,  but 
for  a  fetal  objection — Hia  nitrate  of  potass,  cr)  &iuUizing  in  the  pores 
of  the  eaitihenware,  s]^  it  to  pieces ;  tauejpit,  therefore,  a  newd^ 
tcription  of  diaphiagm  he  dise^rersd  which  will  hear  the  action  of 
powerful  acids,  this  combination  must  be  abandoned. 

I  diluted  the  muriatic  acid  with  twice  its  vcluBe  of  water  and  the 
effect  was  not  perceptibly  inferior.  I  then  tried  sulphuric  with  four 
or  five  times  its  volume  of  water;  the  intensity  was  a  little  diminished, 
but  80  little  that  I  should  prefer  t^  ^op^biiiatipli  to  any  other,  as 
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nUimprr,  Wfirifiing  lea*  local  action  on  the  sine,  and  l^iopoililiility 

endimgering  the  platina.  The  nitric  acid  mny  !)c  the  common  acid  of 
commerce,  but  must  be  concentrated.   It  tlic  hydrogen,  instead  of 
being  absurbed  by  the  oxygen  of  the  nitnc  acid,  is  evolved  on  the 
surface  of  the  piutmai  the  energy  ui  action  \&  lowered  ami  i&  uo 
longer  constant. 

QimX  adwiBtige  will  be  Innd  k  enploying  a  odl  dmM  by  a 
poRniB  diaphragm  for  a  deoompoeing  cdl ;  thus  if  oxygen  gM  be 
wanted,  the  poHfet?e  electrode  should  be  put  into  dilute  sulphuric 

acid  and  the  negative  into  concentrated  nitric.  If  chlorine  be 
wanted,  the  positive  into  muriatic,  the  negative  into  nitric ;  if  hy- 
drogen, both  into  muriatic*  the  positive  one  being  of  amalgamated 
zinc,  &c.  6lc.  By  this  means,  and  with  a  imall  battery  of  the  de- 
■GijgplMlaiiaboaltoiiidMatabaln^^  carry  in  his  podtsk 
«B  daol»-iifa«Bioftl  laboratory. 

I  lonre  oomatructed  a  smalj  battery,  of  a  circular  shape,  conaistiaf 
of  seven  liqueur  glasses  and  seven  pipe  bowls  ;  the  diameter  is  fonr 
inchr«.  t!ic  height  one  inch  and  a  quarter?  thi«  pocket  batter\'  gives 
about  ouc  cubic  inch  of  mixed  gases  iii  two  iuinutL>.  ihe  furm  of 
this  combination  is  in  effect  that  of  Mr.  Damtii,  the  (Xinnciuoiis, 
Vwawg-  ttMar  Baad  adiuatMMttt  but  wbn  tlia  wimMnt  aiDe  ia 
atuwd ;  aad  m  a  battiiy  arbiciilil>  Bocqawil  lad  awadf  act  about 
to  comtruct,  I  hap^  to  remedy  another  cUfect,  viz.  twe  aacMBty  <f 
pouring  solutions  separately  into  each  cell,  which  is  trouUeaomeand 
in]ijr!o\!«  from  the  inequality  of  strength  which  rrstiltp  •  I  have  en- 
tirely remedied  this  in  a  copper  and  zinc  coustaiit  bnttt  ry  ;  but 
though  the  process  be  simple,  it  would  require  more  wunis  to  de- 
scribe than  a  matter  of  such  minor  importance  is  worth. 


LATANIUM — A  NEW  METAL. 

MBKHZELiUS,  in  a  letter  to  M.  Pelouze,  dated  thi"  i22ud  of 
•  February-,  states  that  M.  Mosander,  in  submittinrz;  the  cmte 
of  Bastnaes»  in  which  cerium  was  met  with  twenty-five  years  ago, 
iw  ditoofBiad  a  naw  nital* 

Ha  mida  of  ecrinm,  separated  fromtiie  minanlbytiieiMaalpfiK 
cess,  contains  nearly  two-fiftba  of  ilairaigfat  of  tiia  osida  of  the  nev 
metal,  merely  altered  by  the  presence  of  the  cerium,  nnd  which,  so 
to  ?prnk,  is  hidden  by  it.  Thi?^  consideration  induced  Al.  MftWBifiir 
to  give  the  new  metal  the  name  of  latane  or  Innfnn. 

It  is  prepared  by  calcining  tiie  nitrate  of  cenum,  mixed  with  ni- 
tMtaof  htudniB.  llie  oadlt  of  avium  Iomi  iti  aolobiKty  in 
addi;  and  Ilia  onda  of  latniiim,  wkasSk  k  a  vary  strong  bne,  mmf 
be  separated  by  nitric  aeid,  mixed  yAOBL  100  paits  of  water. 

Oxide  of  latanium  is  not  reduced  by  potassium ;  but  by  ^e  action 
of  potassium  on  the  chloride  of  latanium  n  crey  "metallic  powder  b 
obtained,  which  nxi dice's  in  water  with  the  evolution  ol  hydr^giengai^ 
and  is  converted  into  a  white  hydrate. 
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The  pulphuret  of  htaninm  may  be  produced  by  heating  the  oxide 
Btroiigh  in  the  vapour  of  oxido  [sulphuret  ?]  of  carbon.  It  is  of  a 
pale  yellow  colour,  decomposes  water  with  the  evolutioa  of  hydro- 
sul^aric;  acid,  and  m  cuuvcrted  inlu  a  iiydrate. 

Xlw  oaddi  ol  Tatmium  is  of  Inkfe-ied  ooloar,  wbieh  doe*  not  aj>- 
mar  tobeoiniigtotlie  preaenoeof  oiideQlcarnm  It  is  comwtted 
oy  hot  water  into  a  white  hydrate,  which  restores  the  blue  eoloiir  of 
litmus  paper  reddened  by  aa  acid ;  it  is  rapidly  dissolved  even  by 

very  dilute  acids;  and  when  it  h  Ti«ed  in  excess,  it  is  converted  into 
a  Rubsalt.  The  salts  have  an  astringent  taste,  without  any  mixture 
oi  sweetness ;  the  crystals  are  usually  of  a  rose-red  colour.  The 
■nlpliala  of  potash  does  not  precipitate  them,  unloia  they  are  mixed 
widi  nto  of  cedttin.  'Wlioi  digested  in  a  soliitioii  of  hydroddomti 
of  tatmonia,  the  oiide  of  latunium  dissolves,  with  the  evointioii  of 
ammonia.  The  atomic  weight  of  latanium  is  smaller  than  that  as- 
signed to  cerium ;  that  is  to  say,  to  a  mixture  of  the  two  metals. 

M.  RpfTtplius  ha.«  repeated  and  veriBed  the  experiments  ol  M.Mo- 
wmdtii.—L'lnsiUutt  14  Mars, 


FAU*  OW  MBTBOAXmS  4T  THE  CATS  Off  GOOD  SOFB*. 

'*  On  the  moiaiag  of  the  IM  October,  about  ni^^ 

StODas  (of  which  a  specimott  is  herewith  sent)  occurred  in  the  Bok- 
kwdd,  about  fifteen  miles  taa  Tnlbagh,  attended  with  the  moat 

awful  noise,  louder  and  more  appallinrr  than  the  stronge^'t  artillery, 
otusing  the  air  to  vibrate  for  upwards  ol  eighty  miles  in  every  direc- 
tion. Indeed  it  was  felt  from  the  Cape  Flats  to  the  edge  of  the 
Ch^iU;  Karroo,  and  again  from  Clan  William  to  the  river  Zonder- 
end,  near  SweUandam,  Tbs  noiM  was  a«M;  and  bj  those  in  1^ 
immediate  neighbcwirhood  of  tbe  spot  where  the  stones  fell,  is  de- 
soribed  as  something  aimilar  to  the  disobaige  of  artillery,  by  those 
at  a  greater  di*t  mce  as  rocks  rolling-  from  a  mountain;  which  was 
the  sciisatiua  at  Worcester,  some  forty  miles  from  the  chief  site  of 
the  phaeuumenon.  Many  felt  a  curious  iseubatioii,  especially  about 
the  knees,  as  xi  tiicy  had  been  electrihed.  At  the  time  of  the  occur- 
Moe  I  was  OA  the  very  skirte  of  ito  infaemw,  on  the  edge  of  Uie 
Kanoo,  in  company  with  tiie  Hon.  Vtt.  Justice  Menzies,  At  the 
momsnt  of  tbe  explosion  I  witnessed  a  volume  of  Ibe  deotric  fltnd 
forcing  its  way  from  the  west  in  the  form  of  a  Congrcve  rocket ;  it 
exploded  almost  immediately  over  my  head,  into  appflrnnt  r!:lobule8 
cf  fire,  or  transparent  glass,  lliroughout  the  region  ot  the  phseno- 
menou  Uie  air  was  highly  charged  with  the  electric  fluid,  especially 
tbe  night  prior  to  the  fall  of  the  stones ;  the  mounteins  around 
Wovsestor  and  tbe  Balcke?eld  beiagr  in  oneoontintted  Uaieof  li^t* 
ning,  and  some  of  tbe  inhabitants  described  the  iiie  as  ridi]^  oom 
the  earth,  llie  stones  (the  quantity  I  have  not  been  able  to  asper* 
tain,  but  supposed  several  cwts.)  fell  in  the  presence  of  a  fanner, 
who  had  with  him  a  Hottentot,  who  f=tood  so  near  the  phowcr  to 
become  perfectly  insensible  for  some  time,  either  from  the  tkcti  icity 
or  firom  the  effects  of  fright.    The  stones  fell  in  three  spots,  but  all 

*  Bee  p.  231,  and  al6o  p.       of  tiie  preheat  Number.    The  specimen 

MtioMd  by  Mr.  llMpsso  k  nesr  in  the  JBiilbib 
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vfith'm  a  square  of  forty  or  fifty  yards.  Some  fell  on  hard  ground, 
when  thev  were  smashed  into  small  particles ;  others  in  soft  trroimd, 
where  they  were  dug  out.  Prior  to  the  real  cause  of  the  i)h»eiiome- 
non  being  known,  it  was  taken  for  an  earthquake."  Letter  from 
O.  ThompMn.  S9q.  of  Cape  Totm,  dtStiNmf.  S8, 18S8,  imtrtei  m 
OmOnmttlk'B  Uiigtaim  of  Ntamrtd  ^9lmy.  toL  in.  p.  145. 

"  On  the  13*1".  of  October  last  (183S)  n  mo?t  brilliant  meteoric  np- 
pearance  was  seen  about  seventy  miles  from  C'iij^c  Town,  :it tenth  d. 
by  a  shower  of  stones  which  extended  itself  ahout  150  miles,  that 
ia,  some  stonea  have  been  found  ut  iU,  io,  20,  50,  and  so  on  mile«, 
an  in  tilft  nme  of  div6elMD»  Some  laj  that  the  atooet  irere 
80  loft  at  tet  tibat  they  oonld  be  cot  with  a  knife,  and  o^ierB  saf 
that  in  falling  the  CTOund  was  torn  up  to  aomo  depdi  and  a  loud  ex- 
plosion was  heard.  Letter  from  E.  J.  Jcrram,  Btq,  of  Ctfo  Towm, 
4aUi  JmL  29, 1839,  Mressed  to  Mr.  Brayl^. 


SELENIURET  OF  MERCURY. 
Del  lUo  and  Kersten  iiave  already  described  some  Mexican  ores 
of  mercury  whidi  contain  eekaium^but  Mliwrto  tliey  appear  to  lotve 
beenfirandoofyinvaxmmllqaaiitity.  Veiy  latalf  M.  Blneiibefg 

has  received  some  minttab  fiom  M.  Carl.  EhnnlNrg,  director  of  the 
Real  del  Monte  mines,  among  which  there  is  a  series  of  mercurial 
ores  met  with  nt  Snn  Onnfrc,  where  they  are  so  abundant,  that  it  is 
intLntkd  to  ^vork  theni  on  the  large  scale  to  extract  the  mercury, 
in  colour  and  iustrc  the  miueral  resembles  fahlerz,  and  occurs  with- 
out the  least  indication  of  foliated  structure,  disseminated  in  a  gan- 
gne  of  eakanona  and  heavy  spar,  fromidiidi  it  ia  extraadydimonlt 
to  separate  them  in  a  qnautitative  analysis.  It  is  entiiely  volatile; 
the  sublimate,  lednoed  to  powder,  ia  blade,  withovt  any  admiitore 
of  red. 

This  mineral  consists  of  f;nl{)huret  and  seleniuret  of  m(  rrnn- ;  and 
analysis  shows  that  its  composition  closely  approximates  four  atoms 
of  the  first  and  one  atom  of  the  last.  It  is  probable  that  these  two 
iaomafphoaa  bodies  maj  oomUne  in  all  proportiooa^L'/iiilitef,  14 
Jlfrnv,  1839.   

WOHKXISTENCE  OF  CARBONATES  OV  QDINA  AKD  CINCHOVIA* 

M.  Langlois  makes  the  following  atatamenti  mpeotiBg  the  non- 
existence of  the  above  compoiindp  : 

Chemical  works  make  no  mention  of  the  action  of  carbonic  acid 
upon  organic  bases.  M.  Berzelius  (JChimie,  tome  5.)  says,  however, 
that  carbonate  of  cinchonia  is  obtained  by  double  decomposition 
fion  a  aoliihle  aatt  of  thia  alkdi,  and  a  Bohrtkn  of  oaibonato  of  po^ 
ash.  The  decomposition  certainly  oocors ;  and  a  white  pgeeyitete 
falls,  which,  after  being  washed,  and  dried  between  folds  of  p^ier, 
effervesces  slightly  on  the  addition  of  weak  acids,  which  unques- 
tionably indicates  the  presence  of  a  cnrbonnte  ,  but  this  effeTTe^cence 
does  not  occur  unless  the  carbi)nate  of  potash  has  been  timployed  in 
excess.  Imagining  then  that  this  efiect  might  be  occasioned  by  the 
carbonate  of  poteSi  roteined  in  the  cniffhflnia.  notwilhatendiTig  re- 
poited  imjhiii^  the  pfeolplate  wnataitod  wkh 
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afeobol,  wliiBk  did  not  ^fiMolve  it  mtiRlf  .  A  iHute  powder  ra* 
maiiied.  wludk  was  thrc  wn  upon  a  filter,  and  this  mm  mmd  to  be 

CBibopate  of  potaah.  llie  alcoholic  solution,  exposed  to  the  air, 
evaporated  ^Inwly,  and  depoeitod  crfstallized  dnohonia,  coinliined 
with  carbonic  acid. 

Tlie  salts  ot  quina,  treated  in  the  same  way,  yielded  similar  re- 
sults i  and  hence  it  may  be  concluded,  that  carbonates  of  organic 
beam  do  not  ent(b.^L'IiuiUut,  98  Mm,  1839. 


MICA  00MTAIHIK6  POTASH  AND  LITHIA. 

M.  V.  Regnault  has  analysed  these  micas ;  they  fuse  easily  at  a 
red  heat,  and  without  sufferin;^  any  sensible  loM  of  weig^t^  and  are 
afterwards  ea.sily  redured  tn  a  iiiiu  powder. 

The  analysis  was  pLriormtd  by  acting  upon  the  mica,  previously 
fused  and  reduced  to  fine  powder,  wi^  hydroddoric  add,  and  sepa- 
latingp  therilicainllieiinudwey.  lliealimiinaeiidperQEKideof  iroQ 
were  pnoipitited  together  by  oarbcmate  of  ammonia;  the  liquon 
being  evaporated,  after  the  addition  of  siilphuric  acid,  left  a  residue, 
which,  when  ralcined,  yielded  the  alkaline  sulphates,  which  were 
dissolvrd  in  w  atcr,  and  decomposed  by  chloride  of  barium.  The  ex- 
cess (  if  baryte»  added  was  afterwnrd?^  prec  i])itated  by  dilute  sulphuric 
acid,  added  gradually ;  and  the  bulutiuu  containing  tlie  alkaline 
ehkfidee,  after  the  adfitioii  of  eUoride  of  platina,  were  efaponted 
neeilf  to  dryneee.  By  addttei  of  aloofaol,  the  doable  chloride 
of  potassium  and  platina  waa  separated  ;  tlie  lithia  was  determined 
by  difference,  nnd  by  the  composition  of  the  sulphates. 

Tn  order  t  j  determine  the  fluorine,  the  mica  was  acted  upon  with 
carbonate  of  soda,  and  then  treated  with  boiling  water.  The  alka- 
line liquor  was  concentrated  after  filtration,  and  then  subjected  to  a 
eoieiit  of  eaiiKmIe  aeid  gas,  whidi  prodoced  an  aln^^ 
of  glntinoiia  olica.  A  edntion  of  oxide  of  one  in  caibonate  (rf  am- 
monia was  afterwards  added  to  the  IQtered  liquor,  and  it  was  tiiea 
evaporated  to  dryness ;  the  last  traces  of  silica  and  alumina  were 
thus  «epnnited.  The  ?ab*ne  mass  was  treated  with  a  small  quantity 
of  boiiiug  water,  and  the  liquor  was  supersaturated  with  hydrochlo- 
ric acid  in  a  platina  capsule.  The  solution  was  suffered  to  remain 
for  twenty-four  hours,  in  order  to  allow  the  carbonic  add  to  sepa- 
rate perfbetty*  It  waa  llitti  aatorated  by  ammonia,  and  tiie  ftuonne 
pfeeipitated  bj  ddoiide  of  ealoDm. 


ROSE  MICA  LEPIDOLITE. 

This  mica  has  the  form  of  very  small  rose-coloured  plate?*.  It  is 
found  disseminntcd  in  a  kaolin,  which  is  employed  in  t!u  porcelain 
manufactures  uf  \  ienna.  It  is  separated  by  wasluug  Irom  the  kaolin. 
The  mean  of  four  analyses  gave 

Sifiea   53-40 

Alumina.   96*80 

Potaah   9- 14 

Tjthia   4-85 

Fluorine  ••••  4*40 

Peutojude  d  manganege  •  •  • .    1  '50^99'09« 
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Silica    49*78 

Alumina   19*88 

Peroxide  of  ifOQ   1S*22 

Potash   8-79 

lithia   4- 15 

Fluorine   4*SW— .100-06. 


xmomic  IRON  fbom  wsow» 

H.  M.  Juhrn,  a  Lieutenant  in  the  French  Navy,  amon^  other  mi- 
npral«»  wliirh  li!ui  been  presented  to  him,  brought  from  Peni  n  pioce 
ot  meteoric  iron  found  near  Fotosi  in  Bolivia ;  it  was  stated  to  him 
to  be  meteoric  iron  of  great  purity;  it  is  cavernous,  filled  with 
vacuities,  most  of  which  are  irregular,  but  some  have  tlie  Ibrm  of  a 
ihomfaiB  ilodfloalndraD  \  lOBifl  of  tlim  alio  are  ffikd  with  a  moi- 
kk  ifSMtm  substaiiM  ifanilar  to  the  olivine  of  Pallas.  No  trttfiw 
ulatimr  of  fusion  appear,  althoi]^h  the  mineral  evidently  indioatei 
the  notion  of  a  high  tempemt^irp.  The  tmnrity  of  this  iron  is  ex- 
tremely great,  but  it  is  readily  haminnc d  ;ui(l  tiled.  It  does  not 
oxidiee  even  when  exposed  to  a  muist  atmosphere.  Its  sp.  E^r.  is 
7*736.  The  mean  of  three  analyses  performed  by  M.  Morren  give 
m  iwnipuaiuuu 

Iron   80*941 

NkM   »*7«9 


100* 

TTii?  iron  is  remarkable  on  necount  of  the  large  quantity  of  nickel ; 
no  trace  cither  of  coppt  i ,  c  obalt,  or  innnrr!ine<se  was  discoverable. 
The  specimen  is  deposited  m  the  Museum  of  Angers. — Chronigve 
Scientifique,  24  Feb,,  1839. 


PH08PHOBB8CSNT  POWER  OV  SUSCTRICAL  UQHT. 

M.  Beoq[iiflrel  has  read  a  memoir  to  the  Inetitnte  on  some  new 
pniperlaei  which  electrical  light  possesses  of  acting  as  a  phosphorea* 
eent  power.  After  a  brief  history  of  what  had  be^  {deviously  don* 
with  respect  to  phosphorescence,  M,  Beequerel  proeecHls  fi«  follows  : 

I  shall  begin  with  first  showing  that  electrical  light  is  capable  of 
producing  phosphorescence,  not  as  a  consequence  of  a  shock  or  by 
electrical  influence,  as  was  formerly  supposed,  but  ou  account  of  pro- 
perties peculiar  to  its  radiatioiu  For  uis  purpose  aone  fitesUy  cal- 
cined oy  stcr-shclls  are  placed  in  aporcelain  capsule, and  ata  dittWBffft  of 
about  ^of  an  inch,  a  dischaigefrom  eighteen  jars  is  passed  throng 
them.  shells  soon  became  luminous,  and  the  light  disajj^ieaia 

more  or  less  readily  according  to  their  degree  of  excitability. 

Oil  successively  placing  the  shells  at  a  flistance  of  about  4,  20,  80, 
130,  &c.  inches,  the  phosphorescence  always  appeared ;  the  effect  di- 
minSshing  in  proportion  to  the  distanoel  It  is  even  apparent  at  a 
much  greater  distance  stiD,  and  where  uraal  dfectrical  jnitaeDees  are 
not  diitingwbabk.  I  will  also  aOd  Iht^  jpeea  flmon  exhibit  the 
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mmud  appeirances  when  vAmtlM  to  action  of  electrio  light. 
Nor  is  ikia  all ;  il  slightly  excitable  oyiterHiheUa  be  placed  at  a  di- 
stance of  seveml  inches,  the  phosphorescence  produced  by  the  first 
disrharg^e  is  u^-ually  weak ;  on  tiie  second  discharf^e  it  is  :;ti  ungor, 
and  oil  ccntiimuig  tiie  discharges,  the  lurninuus  propi  rly  i^s  bUll  fur- 
ther increased,  and  acquires  a  considerable  degree  ul  intensity.  It 
il  iS^mhm  nvikni,  HM  thgdiwotitoctrio  light,  acting  at  »dMMC^ 
pnifiipQicatibipMtioliiQ^  lifeidMllsMifo  wd  iMiit  to  bMom  pliof" 
pkoresceal.  I  ought  not  to  omit  to  mention,  that  in  these  cases  I 
perceived  a  smell  of  •sulphuretted  hydrojrcn,  derived  from  the  action 
of  the  Bulphuret  of  calcium  on  the  ^vater  contained  in  the  air,  and 
that  it  became  more  sensible  nn  the  iiunil)er  of  the  di^-c:ha^l;es  in- 
creuded«  wliich  seems  tu  mdicute  that  the  tendency  to  decoinpusitLon 
Miyrim  yntii  tfat  Imninowty. 

Tlwto  tot  obwmliOBi  being  finiilMd,  «Bfl  iipeciiBj  oQBvdtriiif 
tiie hefare-mentioned  experiment,  frnm  which  no infeseaee  liad he«i 
sbrawn,  that  is  to  say,  that  calcined  shells  inelosed  in  glass  tubes  and 
exposed  to  electric  discharcres  wpre  only  phosphorescent  on  account 
of  the  increase  of  tempeniturc,  it  occurred  to  me  to  try  whether  sub- 
stances traversed  by  diaphragms  would  lose  or  preserve  their  property 
of  becoming  phosphorescent  at  a  distance.  The  substances  which  I 
employed  as  acreeiui  were  white  glass,  red  pam  eoloaied  by  pio- 
tanie  of  copptr,  violet  glass,  aid  eiao  of  ranoue  otkor  tints,  glazed 
pKptK  and  leaves  of  gelatin.  I  was  perfectly  aware,  that  eioept  led 
glass,  thr  other  roloured  f^laspes  would  not  ndmit  of  the  passage  of 
simple  rays.  ])ut  1  thou^lit  lliat  tlu':^c  sul).-tanoes  would  nevertheless 
suffice  ti)  afforil  tiiri't;f€Ju-cri  sufficiently  marked,  a.s  to  the  mode  in 
which  elecLnc  iight,  the  bubjccl  uf  my  iui^uiry,  would  act. 

Hie  diMtMige  from  eighteen  jars  was  passed  through  reoeniilycal- 
■ned  oyitorwslidb,enTitMiHidia  %  oa|iiu2e,  at  a  distance  of  eboat  0*4 
of  an  inch.  The  etpmmmt  WW  made  in  a  daiic  oimnber,  in  which 
1  had  remained  for  a  quarter  of  an  hour,  in  order  ro  render  the  retina 

sensible  to  feoblp  Hfrbt.  and  my  eve*'  remained  closed  after  the  dis- 
charge, in  order  that  the  aigkt  mic^ht  not  l  >e  impttired  by  thi  impres  sion 
of  the  electric  light.  The  shells  immediately  appeared  strongly  lUumi- 
Bated ;  the  eiqteriment  was  repeated  in  tea  nunntes,  a  plaie  of  glaae 
elnvt 0*01  17m ail ittehthidcwiiig placed  upontiiecai^^  Thedia- 
eheige  again  produced  ptoylmesoeacie,  out  in  en  infinitely  less 
degree  than  before  the  interposition  of  the  screen.  On  increasing 
the  thickness  of  tlic  Lk??  to  about  0*0315  indi,  the  phosphorescence 
was  still  weaker,  tdthough  the  glass  wfi.«  pit  rteetly  diaphanous.  This 
experiment  repeated  at  a  distance  of  about  lour  and  even  at  eight 
inch^,  still  produced  phosphorescence,  but  in  a  smaller  degree.  A 
plate  of  gitM  about  O^Mof  wm  ueh  ttkk,  ebo  gaveTvy  wwc  pboe^ 
phorescence,  and  to  aho  did  a  iheet  el  tnuuipere&t  graced  peper 
el  j- the  thickness  of  the  |^aM. 

Wc  have  here,  therefore,  very  diaphanous  bodies,  which  allow  of  tbe 
greater  part  of  the  luminous  rays  to  pass,  and  which  take  away  from 
these  same  rays  the  propertjT  by  which  they  render  bodies  phospho- 
retcent. 
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A  pkte  of  red  ^aw,  of  0*06  of  an  indi  tiiick,  entirely  d^ved  Ae 
]]g^  ol  pliosphoiesceiit  power,  whereas  a  gfanflar  jiieoe  of  violet  glvm 
acted  nearly  like  colourless  glass,  though  in  some  cnses  the  effect 
appeared  more  strongly  marked.  Yellowish-green  glass  entirely  de- 
prived electric  light  which  traversed  it  of  its  phosphorescent  power. 
It  appears  therefore  that  colourless  glass  deprives  iummous  rays  of 
the  greater  part  of  their  phosphoffetceot  pOfWOr/and  that  tiie  quan- 
tity of  llik  poweriffliioh  ift  taken  away  by  the  violet  is  gradu- 
ally increaaed  as  blue,  yellow,  and  orange  glasses  are  used,  tbe  last 
mentloT  K  c!  entirely  destroying  the  phosphorescent  power. 

The  following  experiment  also  confirms  the  effect  which  has  been 
described  with  screens  of  white  glass  placed  in  the  passage  of  the 
light :  recently  calcined  oystei-shcUs  were  exp<^ed  to  the  light  of  a 
bit  of  phosphorus  burning  in  a  bottle  filled  with  oxygen  gas.  The 
light  emitted  was  most  intense,  and  yet  the  phoephoreseenoe  vrbSxsk 
it  ooeasioned  was  atif^thr  so. 

To  conclude,  it  is  e^dent  that  eleotrio  light,  besides  chemical  and 
calorific  luminous  properties,  also  possesses  phosphorpscent  ]wwer, 
which  is  taken  from  it  partly  or  nlmnst  totally  hy  ditft  rent  sub- 
stances, which  allow  the  light  to  pass  through  them  without  any  sen- 
sible diminution. — L  Institute  No.  270. 


ON  THE  PKBPAKATION  OV  8BLBHIC  AOD.  BT  HEHBT  HOSE* 
M*  Mitscherlieh's  process  for  preparing  tiiis  acid  with  selenium  or 
a  metallic  sdleniaret  consists,  as  is  well  known,  in  fusing  them  with 
nitrate  of  potash  or  soda.  According  to  Berzelius,  it  may  be  obtained 
with  selenions  acid  by  converting  it  into  selenitc  of  potash,  mixing 
the  solution  of  this  salt  with  a  little  caustic  potash,  and  passing  chlo- 
rine gas  through  the  solution  to  complete  saturation  :  by  this  process 
there  is  obtained  a  mixtnre  of  chloride  of  potaseiom  and  sdeniate  of 
potash.  These  two  mediods  ywld  selenic  acid  comhitted  witb  an 
alkali,  and  it  is  difficult  and  tedioiis  to  separate  and  combine  it  inth 
certain  other  bases. 

In  his  first  experiment?  with  chlorine  gas  upon  the  metallic  sele- 
niurcts  of  the  Hartz,  the  solution  obtained  by  mixing  the  voltatile 
chloride  of  selenium  witli  water,  tiuougii  wiiich  excess  of  chlorine  was 
passed,  yielded  no  precipitate  of  aeleninm  on  the  addition  of  n  sdhi* 
tion  of  an  alkaline  sulpUte ;  and  this  re-agent  produced  no  predpi- 
lulu;  ^  aeleninm  till  hydrochloric  acid  was  added  and  boiled  with  it 
for  a  long  time.  The  selenium  evidently  existed  in  the  liquor  in  the 
state  of  selenic  acid,  which  was  not  reduced  to  that  of  selenium  by 
the  alkaline  sulphites,  till  the  moment  at  which  the  hydrochloric 
acid  converted  it  into  selenious  acid. 

If  then  it  be  deshred  to  prepare  free  selenic'add,  the  best  process 
is  that  of  pasnng  ddofine  gas  tlirou(^  a  sohilion  of  chloiide  of  sele- 
oinm  or  sekniooa  acid.  U  is  then  obtained,  mixed  only  witli  hy- 
drochloric add,  whidi  when  dilate  and  coU.  does  not  rednce  the  se- 
lenic acid. 

The  best  method  of  pro(k?cing  selenic  acid  jinmidiately  from  sele- 
nium is  the  followxDg :  reduce  the  edenium  to  coarse  powder,  put  it 
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into  a  moderate  sized  glass  vessel,  and  cover  it  to  the  depth  of  a  few 
lines  with  water.  Intothi-^  mixture  chlnriiie  gas  is  to  be  slow  pass- 
ed, through  a  pierced  cork  ixi  the  bottle  ;  the  gas  tube  is  to  be  di- 
ncted  jxgoa  tlie  Bcteninm  through  the  ttratam  o£  water.  T^e  aele- 
niuin  »  at  fint  eonverted  into  bvownUqaidchlaride  of  0eleiiiiim«  and 
then  into  wliite  solid  chloride,  before  it  dissolves  in  the  water. 

When  the  liquid  chloride  of  selenium  has  been  formed,  it  may  re- 
main for  a  considenible  time  under  the  water,  if  that  be  suffered  to 
remain  undisturbed;  but  when  by  agitation  tiicy  are  mixed,  tiic  wutrr 
becomes  red,  on  account  of  the  finely  divided  selenium ;  for  as  is  well 
known,  the  chlonde  on  mixing  mik  water  dejpoaits  a  portion  of  its 
adeniom;  Imt  the  chloride  ureadfljaolnUemireter  by  ' 
chlorine  gas. 

When  the  selenium  is  perfectly  dkaoihred  in  the  small  quantity  of 

water,  the  solution  is  largely  diluted  with  water,  and  chlorine  gas  is 
again  passed  into  it  until  it  is  in  excess.  The  exee'^s  of  chlorine  is 
afterwards  allowed  to  evaporate  in  a  capsule  ex]]oecd  to  the  air,  or 
by  the  application  of  a  very  gentle  heat ;  by  this  there  is  obtained  a 
solution  of  aelenic  acid,  wldoh  oontaina  hydrochJoricaiCtd,  but  no  se* 
lenionaadd. 

1*643  gram  of  selenium  converted  by  this  process  into  selenic 
acid,  yielded  by  the  addition  of  a  solution  of  chloride  of  barium  5' 7 87 
gram  of  seleniate  of  bar}'tes.  By  calculation,  this  quantity  ought  to 
yield  5"819  of  the  barytic  salt.  'XTie  small  difference  of  0*032  gram, 
is  partly  owing  to  the  vaporization  oi  a  :smaU  portion  of  the  cldoride 
of  selenuutt  by  the  ezcew  of  chlorine,  and  also  prtly  becanse  the 
aelemate  of  barytea  sb  not  as  completely  inaolnlile  m  an  addadntion 
aa  the  an^fihate  of  barytea.— iHd. 


ANALYSIS  OF  CATSTALLIZED  PERIKLINK.     BY      C,  T.  THACTLON 

IM  H.  boss's  LABOKATOUY. 

Silica.   69,00 

Alumina  •   19,43 

Soda   11,47 

Lime   0,20. 

G.Rose  found  the  specific  gravity  of  crystals  of  perikline  froni  the 
Tyrol,  reduced  to  a  coarse  powder,  to  be  from  2,637  to  2,645,  and 
he  concludes  from  the  analysis  smd  specific  gravity  that  perikline  uid 
albite^  or  cteayelandite  are  one  and  tibe  aame  mineral  *. 

Pog^endmf*  Amiahn,  vol.  42.  p.  571. 

CrSSAMPELIN,  A  NEW  VEGETABLE  COMPOUND. 

M.  Wig^ers  states  that  he  has  discovered  a  new  vegetable  base 
in  the  root  of  the  Ctssampelos  Parcira ;  it  is  obtained  by  repeated 
boiling  the  root  in  water  containinj^  sulphuric  acid,  and  mixing  the 
decoctions  with  carbonate  of  soda ;  a  brownish  grey  precipitate  is 

*  The  forms  and  measurement  nr»'  also  similar,  excejit  that  the  crystals 
of  cleavelondite  are  usaally  twins  and  those  of  perikUue  lingle  ones.— > 
£ait« 


Digitized  by  Google 


588"        .fiiMMnMf  mtd'IfyeMmmm  ArHekL 


thus  obtained,  which  is  washed,  and  then  redissulved  in  water  con« 
twnag  talphnrk  add.  Thb  lofailion  li  to  be  tmitod  viHi  noDtl 
•bovoal;  oaiboBBteof  sodaaddedt^ncipitiitedadirtyT^ 
stance,  which  is  to  be  dried,  pahenaed,  and  frequently  ^Bgeited  in 

aether.  By  this  operation  a  nearly  colourless  solution  is  procured, 
which  by  the  distillation  of  the  pc^ther  leaves  the  ri??aTnpelin ;  in 
order  to  purify  this  substance  completely  it  is  to  be  dissolved  in  di- 
lute acetic  acid,  and  the  solution  when  diluted  and  moderately  heat- 
ed ii  to  be  again  precipitated  by  eiiboMto  of  soda,  and  the  precipi- 
toto  oaiaiaUj  vuned  wnA  dried. 

M.  Fsnaule  bad  pvetioaiif  eiatined  lius  root,  and  had  noticed 
the  existence  of  a  yeUow  bitter  substance  in  it,  which  waa  pmbabfy 
impure  eiBsampelin .-Journal  de  Pharmacie,  Jan.  1839* 

ANALYSIS  OF  CIIYSTALLJZKD  OLIGOCLAS  *  FROM  ARENDAL  OR 
SODA-Si-ODUMENE.  BY  KOBERT  HAUEN  IM  TH£  LABORA- 
TORY OF  H.  ROSE. 

Soda    9,37 

Fotaah   %l$ 

lime    2,44 

Magnesia   0,77 

Alnmina    23,09 

Silica   63,81 

  101,37 

Po^gendorff' s  Anaalen,  vol.  44.  p.  329* 

'  Acnov  ov  Kcm  dv  iodidb  oy  sodivsi*  bt  jotnn  unro. 

M.]nrea8S  baa  described  in  the  26th  vol.  of  the  AntuUei  de  Pharmack, 
a  peculiar  property  of  iodide  of  sodium  obtained  by  dissolving  iodine 

in  a  solution  of  soda,  evaporation  and  cnlcinatlon.  The  fused  iTtn«e, 
after  solution  in  water,  yielded  cn'stals,  whirh  were  more  dilhcultly 
soluble  than  iodide  of  sodiuni,  and  the  sulutiou  immediately  gave  a 
precipitate  of  iodine  on  the  udditiuu  ui  iiydrochloric  and  sulphuric 
acid;  this  property  is  possessed  .hf  iodMecl  aodhim  ci4r  wben 
treated  with  certsin  osaeids,  as  aifiic  add,  Ae.*aiid  tben  in  a  mndi 
smaller  degree. 

Tliis  property  is  explained  by  the  drcumstance,  that  if  iodate  of 
soda  be  calcined,  either  with  or  ^vithout  excess  of  alkali,  this  salt 
allows  iodine  to  separate  in  the  latter  case,  and  is  decomposed  into 
oxygen,  and  a  compound  hrst  noticed  by  M.  Magnus.  It  may  be 
oonaidend  as  a  basic  hypoiodite  of  soda  O  +  2  Na  O ;  is  not  de- 
compoecd  a  beat  bdow  wbiteaess,  uid  is  by  vater  oonmted  into 
iodide  of  sodium  and  iodate  of  soda. 

The  crystals  whieh  M«  fcuss  obtained  from  the  fused  mass,  are 
formed  of  a  double  compound  of  iodate  of  soda  and  iodide  of  sodium. 
By  the  addition  of  an  acid  to  the  solution,  the  sodium  of  the  iodide 

•  Wehafeesettsevwrf»ecimeBsinliweean<iylid»tsddj|oc^ 

one  of  which  bore  any  resemUsnse  *"T"^H  TTHltniHt,  but  wcse  ifpOMll^ 
green  cleaTelanditew— £oit. 
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of  sodium  is  oxidized  at  tiic  expense  ui  liie  oxygen  of  the  iodic  acid, 

of  thttiodteofiod»;aBdtiiftindiiwof  tiw  latter*  u  wdl  at  of  tbt 
iodide  of  aodiiiin»  acpanfee  m  the  atale  of  a  fhicsk  fivoc^itates  diia 
obeervatioii  ought  to  be  attended  to  in  preparing  the  iodide  of  sodium. 
The  best  plan  is  to  rcdissolve  the  mass  obtained  by  dissoU'ing  the 
iodine  in  liquid  soda,  and  heated  to  redness,  and  pass  hydrosulphuric 
acid  gas  into  it,  until  no  more  sulj  liur  is  precipitated,  to  separate 
this  by  Um  tilter  and  to  crystallize  die  iodide  of  sodium. — Ibid. 

MXnOBOLOQICAIi  90CIST7« 

A  volume  has  made  its  appearance  under  the  title  of  IVanaaetioQS 

<tf  the  Meteorological  Society.        it  includes  matter  whieh  Via 

not  deemed  fit  for  publication  by  the  Council  of  the  Society,  some 
members  of  that  body  think  that  the  subject  requires  ejqplaD4tion« 
and  desire  not  to  be  held  responsible  for  its  contents. 

METEOROLOGICAL  OBSERVATIONS  FOR  MARCH,  18S9. 
Oibmkk^Umdt  ;i,  CkmAf,  9,  ▼(■7  fine.  3.  Fogg)  t  ne.  4.  Cold 
haze.  5.  Bleak  and  cold.  6.  Frosty.  7.  Sharp  fro^t.  8.  Cloudy  and  cold. 
9.  Frosty  :  fioe«  la  Frosty :  cloudy.  XI,  Dry  tuute*  IS.  Fro«^  :  haay. 
18.  Htasf.  14^  It.  nOm.  le.  Vim,  17.  Omwt  ft.  GdldlMW.  It. 
Cloudy:  frosty  at  night.  20.  Rain.  21.  Cloudy:  fine:  rain.  22.  Cloudy* 
£3.  S4.  Fine.    33.  Overcast.    26,  Dry  liaM.    S7,  88.  Showwy.    29.  Flii#. 

90.  Cold  dry  haze.   31.  Ofwcatt:  ndo. 

»Mtm.  mmk  1—8.  GM^.  4.  PIm.  &  Ckmif.  Cloudy :  hu\  and 
snow  early  a.m.  :  more  snow  r.M.  7.  Cloudy  r  «inow  early  am.  S.  Stormy  with 
auow.  9—48.  Fine.  13 — 15.  Kaia  :  rain  cariy  a.m.  16.  Cloudy  :  ram  early 
AM,  17.  drndf,  IB.  Cloudy 7  mKmA.it.  19.80.  Cknidy.  91.  Cloudy: 
nin  A.3I.  22 — 24.  Cloudy.  "''>,  '2('.  Fine.  t??.  Cloudy »  rain  early  a.m.  ;  r.iin 
A.M.    28.  Cloudy :  raiO|  luui,  md  mow  mth  thunder  and  lightuiug  vm.  29— 

91.  VfaM. 

Jpplfgarth  Man»e,DumfricS'sfure. — March  1.  Occadonal  showers  a.m,  :  heavy 
rain  and  wind  v.m.  9.  Fine  spring  day  :  little  raw  froM  morning.  3.  Clear 
day :  wind  rather  piercing.  4.  Cold  and  uugeniai.  5.  Cold :  dry  a.m.  :  slight 
snow  r.sc  6.  Calm  coldday :  frost  keen.  7.  The  same :  showers  of  snow  r.M. : 
frost.  8.  CoM  rrnH  bleak  :  hills  white  :  frost  continiicf^.  9.  FfOlleOOtirmin^  • 
mod.  tMUometer  tailing.  la  Still  frosty:  line  day  though  cold.  11.  ^uow 
tPO  iMlMidMpi  flwft  glviog  way.  19.  Snow  gone :  very  chill  and  stigbt  froeC 
13.  Temperate:  wet  ..ftcrnonn.  14.  Damp  day  :  rain  in  the  rTeninir.  15. 
Calm  noiat  dmr driuling  r.M.  16,  Spring  day,  thou|^  aomewhat  raw  :  rain 
FJK.  17.  Celduidftaniiyi  hOltwliket  talv4i.  18.  Cloieldayt  ftostgonet 
drizzling  P.M.  19.  Frosty  morning :  moderate:  cloudy  p.m.  20.  Moist  all 
day:  rain  heevy  p.m.  21.  Mild  spring  day :  occasional  altglit  showers :  wind. 
9SL  Beirtcroua  morning,  with  severe  snow  showers.  33.  Unsettled  weathers 
Ao««%  widiiml.  M.  Still  very  changeable  :  occasional  showers.  25i 
Showery  :  nn-.ettlpf^  •  snow  on  the  bill".  2^:.  Iliw-frost  rnnrnm^  ■  ice  a  fiiiarter 
of  an  inch  thick  :  rain  rai.  27.  Ut«Ty  rain  a.m.  :  cleared  up  :  rain  again  r.M. 
28.  Rainy  morning :  cleared  up  and  waa  int.  99^  Gold  dryintr  day :  threaten* 
in ^  frost  f.M.  30.  VwyMldMddiyi  «ie«dyMf»  81.  Odds  ihfMlMiilf 
rain  came  on  r.M. 


flnihfiSdtyi. 

Rain,  1 5  days. 

Frost,  10  A«y%. 

Snow,  6  daya. 

mod  Motherly,  13  digrii 

  easterly,  9  days. 

—  aortherly^  7  days. 


Wind  wirtwly,  2  days. 
Oalm,  9  days. 
Moderate,  9  days, 
firiak,  8  days, 
flmcgbreesertdvti 
f»Sd^^ 
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LX.    Experiments  upon  the  Prodticis  of  Respiralion  at  dif- 
ferent  Fenods  of  the  Dmf.   By  Charles  T.  Coathufe,^ 
Esq.* 

'T^HE  apparatus  employed  in  the  tollowinfr  exj:)erin]eiits  for 
ascertaining  the  amount  of  carbonic  acid  gas  respired, 
dilFurs  in  its  construction  from  any  that  has  huherto  been 
used  for  a  similar  purpose ;  but  (althourrh  original  in  its  con- 
struction,) it  may  claim  advantages,  both  as  reo^ards  simplicity 
and  utility,  which  will  most  probably  be  admitted  by  those 
who  are  conversant  with  gaseous  manipulations. 

It  consists  of  a  (^lindncal  glass  tnbe  84^  indies  long,  and 
0*55  inch  in  dUnmler^  tendmited  aletch  ^xxnmky  bv  a  brass 
cap,  into  which  a  sio|>cock  umf  be  screiMd.  The  i^nsss  tube 
is  aecnrate^  divided  into  175  eqnal  parts,  by  equel  measoKs 
of  mcrcufy)  and  the  divisions  are  nmnbiKd  on  opposite  sides 
of  the  Inbe  in  such  a  manner^  that  let  either  end  be  ttpper** 
most)  the  graduations  may  be  instantly  read.  Ever^  experi- 
ment* mmr  thus  be  tested  by  a  double  reading,  by  simply  in- 
verting the  tube»  and  waiting  a  few  seconds  until  the  liquid 
employed  Ibr  any  esaminalUNi  has  drained  to  its  oltamato 
level. 

The  total  capacity  of  the  tube  is  about  5*33  cubic  inches, 
and  each  division  is  separated  by  a  space  exceeding  |th  <^  aa 
inch. 

The  reagent  u$ed  was  a  clear  saturated  solution  of  quick- 
lime in  distilled  water,  with  whicli  a  preliniiiiary  cx})l  i  luient 
was  made  for  the  purpose  of  ascertaining  the  extent  uf  uiuiu- 

*  Communicated  by  the  Author. 
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spheric  tendoiiy  to  supply  tlie  necessary  correctioos  in  an 
omr  and  idBdendy  practical  maoiieR. 

llie  apeiliMt  and  rcsvlti  weie  aa 
-The  aiop-ood»  hdiig  ftmlir  sci'tiifd  huo  the  Km  tispM, 
each  in  its  own  place  as  marked  previously  to  die  giadnatloo 
of  the  tube^  ana  both  plnjpi  tamed  for  the  £ree  admbston  of 
air»  the  one  extremity  was  immmped  in  fioMMvater  and  the  lipa 
were  applied  to  the  odier ;  then  gendy  sucking  the  air  from 
the  tube  until  the  lime-water  had  reached  witiiia4  or  5  inches 
of  the  upper  extremity,  the  upper  stop-cock  was  cIoaed»  and 
subsequenrly  the  lower  one. 

The  lower  surface  of  the  lime-water  appeared  between  the 
divisions  S6  and  37.  Kow  opening  the  upper  cock  to  re- 
lieve tile  tension,  closing  it  again  and  opening  the  lower 
cock,  a  small  (jiiantity  oi  the  Hme-waler  escaped,  after  wliicli 
the  lower  cock  w  as  closed,  and  the  lower  surface  of  the  iime- 
water  appealed  btiwceu  the  divisions  38  and  39. 

By  repeating  these  alternate  restorations  of  the  tension  ex- 
erdsed  apoo  ne  indndad  within  the  tnbe^  the  following 
molts  were  obtained^  takuig  in  'all  cases  the  nearest  appruSK 
madon  to  either  4tbi  or  9ras  of  a  whole  divlaion* 

« 

Table  op  Tension. 

fkrorneter  30*2  iodUN*  Tbsmometer  48°  Fahreoht tt. 
Ist,  air  under  tension.  Air  UDiicml 

*S7'5  parts  became  after  relieving!  o*,-  - 

*^  tension   »|8«>-5p«r(. 

39'5    do.  do.  do.  41  "5  do. 

41*5   do.  do.  do«  4$'75  do. 

48-75  do.  do.  do.  46*  do« 

46-    do.  do^  do*  48*S5  do» 

46^  da  do.  da  50*5  da 

50*5  do*  da  da  53'  do. 

53*     da  do.  da  55*5  do. 

55*5    do.  do.  da  5S*  do. 

58'     do.  do.    .     da  60*5  do. 

60*5  da  da  do.  '     63*  da 

Vnm  63  to  135  the  differences  were  thne  divisions  or  part^ 
noon  eadi  feniission»  and  s n  1  > sequent  restoration  of  tenaion ; 

—  from  125  to  130^,  the  didetendes  wiere  3*75  parts  each ; 
^  ftom  330*5  to  I3S,  tl^y:ii(piia  S'5  parts,  da 

—  from  138  to  145,  they  were  parts...  da. 
^ftoinl45  10,151)  diey  were  3  |^ait»  da 

•  •  From  the  graduation  &tated  u  ^"J  b  parts,  to  tb«  termioatiiig  oridcc 
oftiie  lofwer  sfop^ock,  tlie  cotomn  of  lime-waier  nesinred  31*36  inches. 
Fm  plog  ef  upper  stefktedi  to  I7*i*  M^fVlaelM. 
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The  air  respired  was  in  most  cases  retained  in  a  caoutchouc 
("  Mackintosh")  bag  furnished  with  a  brass  stop-cock  and 
Connecter,  nnd  cnpnble  of  contninin?^  1000  cubic  inrbes.  It 
was  invarial)lv  filli  (1  by  successive  respirations,  and  ^reat  care 
was  taken  to  obviate  the  possibility  of  inspiring  any  air  that 
bail  been  once  respired. 

The  mode  ol  conducting  the  experiments  was  as  follows  t — 

The  caoutchouc  bag  having  been  filled  with  respired  air, 
the  long  graduated  tube  (with  its  sto|>-cocks  annexed)  having 
been  swilled  out  with  distilled  water,  and  drained,  and  a  smaU 
ef«|ioMing  vqinI  filled  wllh  Jlnie^walerf  the  tube  iMk  fto 
stop-codn  was  Mieired  to  the  eoimecter  of  the  atofMSock  of 
the  eeovtehooc  beg.  The  bog  was  laid  a  diair)  while 
with  the  knee  consldMble  pressure  was  ekerled  upon  and 
having  opened  allthe  communicaticms  between  the  mterior  of 
the  b^  and  the  atmospheric  air,  the  pressure  npoo  the  bag 
was  continued  until  al)out  200  cubic  inches  of  its  contents 
had  passed  through  the  tube.  The  cock  at  the  ftirtber  ex* 
tremity  of  the  tube  was  now  closed*  and  the  pressure  upon 
the  bag  beinir  continued  with  increased  force,  tne  cock  at  the 
nearer  extremity  of  the  tube  was  closed.  Having  secured  the 
stop-cock  of  the  caoutchouc  bag,  the  tube  with  its  own  stop- 
cocks was  disconnected,  (it  is  evident  that  the  air  included 
within  the  tube  must  be  under  pressure  i  and  the  object  for 
producing  this  effect  is,  that  the  sniali  quajitity  of  atmospheric 
air  dial  is  retained  below  the  |)lug  of  the  cock  shali  bo  dis- 
placed when  the  extremity  of  the  cock  is  immersed  in  the 
Mooe-water.  The  accomplisliment  of  this  obiect  is  fully  known 
by  the  gurgling  noise  that  aooompanka  ttie  opening  of  the 
cock  after  its  immersion.) 

The  8top-€ock  temfaiatlitt  one  of  the  eitremitiet  of  the 
tnbe  was  now  inaetled  into  the  vessel  that  contained  the  ISm^ 
water:  the  plttff  was  turned  for  the  free  egress  of  tlie  atmo- 
spherie  air  retauied  below  it*  and  for  the  subsequent  mgresa 
<K  the  reagent ;  the  lips  were  applied  to  the  orifice  of  the 
upper  stop-cock,  and  the  process  of  exhaustion  having  been 
commenced,  the  upper  plug  was  gently  turned,  and  the  ex- 
hniistion  steadily  continued  until  the  reagent  had  risen  so  as 
to  occupy  about  30  or  40,  or  more,  of  the  lower  divisions  of 
the  tube.  The  upper  stop-cock  was  then  secured,  and  after 
a  mometit's  ])ause  the  lower  one  was  secured.  The  number 
of  divisions  uiioccupied  by  the  lime-water  were  now  noted, 
the  tube  being  held  upright,  and  the  iower  surlace  of  the 
water  observed. 

The  finger  was  applied  to  the  lower  orifice  of  the  cock 
idnok  bacTbeen  imiiMrNd^  in  older  to  retain  that  portion  of 
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the  Ihne-water  which  oocnpied  the  space  below  the  phi^*  The 
tofae  with  its  contents  were  well  agitated,  the  finger  was  i»- 
qiofed  from  Uie  orifice  of  the  stop-cock,  the  same  extremity 
was  again  immersed  in  the  lime-water«  and  the  plug  of  the 

oock  gently  turned. 

As  soon  as  the  lime-water  had  risen  within  the  tube  to  its 
fixed  level,  the  cock  was  closed  again;  the  fiogmr  replaced 
upon  the  lower  orifice,  and  agitation  renewed. 

This  process  was  repeated  unnl  tlie  lime-water  ceased  to 
iibsorb  any  of  the  air  contained  within  the  tube.  Two  opera- 
tions, however,  were  generally  sulhcienl.  i  he  tube  was  then 
hanged  up  by  a  loop  of  wire  against  a  comer  of  the  wall,  and 
when  the  interior  had  drained  to  a  permanent  kvel,  the  upper 
oodit  was  opened;  » tmall  quantity  of  air  immediately  rnsned 
into  the  tnbe  to  rdie?e  tlie  tentmiiv  and  with  it  generally  a 
abrie  drop  of  lime-water  tiiat  had  occnpied  .the  miall  space 
wtu^  the  bore  of  the  upper  oock  beneath  its  plug. 

The  di£krence  between  tlie  number  of  divisions^  or  pectSy 
fint  ohierfed  to  be  unooenpied  by  the  lime-water,  and  the 
number  of  parts  lastly  observed  to  be  unoecn|»ed,  is  the  num- 
ber of  parts  of  carbonic  acid  gas  that  was  oontained  In  die 
number  of  parts  first  observed. 

As  these  experiments  were  commenced  and  concluded  with 
as  little  delay  as  possible,  it  was  not  thought  necessary  to  re- 
gister the  height  of  the  barometer,  nor  the  temperature;  but 
every  precaution  was  taken  to  commence  and  conclude  everj' 
set  of  experinieiits  from  the  same  bag  of  air,  under  precisely 
similar  circumstances.  The  tube,  the  bag  of  air,  and  the 
lime-water  were  in  variably  of  the  same  temperature,  both 
before  and  after  each  experiment. 

,The  periods  selected  ibr  the  experiments  were, 
From  8  aon.  to  9^  a jn.   heme  bfeakfiist 

9(  a^m.  to  IS  doonl  doiii^  the  digestion  of  break* 
12  noon  to  1  p.m. }    last  and  before  *^  luncheon/* 
I  p,m.  to  Bh  p.m.  before  dinner. 
5^p^m.  to  81  p.m.  during  the  digestkm  of  dinner, 
8|  p.m.  to  12  night 
Habits  of  the  operator. 
At  9^  a.m.   a  slender  breakfast 

1  p.m.  to  2  p.m.   do.  luncheon." 
5^  p.m.    a  ^ood  dinner,  with  a  pint  of  wine» 
8J  p.m.    one  small  cup  of  tea. 
10  p.m.  occasionally  one  glass  of  weak  brandy  and 

water. 
12  to  1.    bed  time. 
Age,  S8  years.    Stature>  5  feet  8  inches.    Weight  about 
140  pounds. 
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Average  pulse,  60  to  62  per  minute.  Average  inspira- 
tion, 18  to  21  per  minute. — Vide  p.  409,  Epitome. 


First  Intenalf  from  8  a^in.  to  9^  a.m.  (before  breakiasL) 


FekM.  at  Siajo.  1S7  purto  of  re- ) 

spired  air,  becamej 

130- 

• 

•  • 

loss5*llperceiiL 

„    91  if  turn.  1  Z  t\) 

do. 

1  Ift'OC 

• 

•  • 

do.  5-02 

do. 

do. 

L\Jx}  Z,) 

• 

do.  5"S9 

do. 

(10. 

• 

•  • 

do.  7  87 

do. 

ft  I    1  »        J  OCT  2 

do. 

i  ^o 

• 

•  • 

do.  6-79 

do. 

oo* 

1 14.*^ 

• 

•  • 

do.  3*80 

do. 

CfuU  „  o  ajn.  7o*o 

do* 

• 

•  0 

do.  5-sS 

do. 

„    „  b>  a.ni.  131*^ 

do. 

• 

•  • 

do.  4w 

do. 

do* 

xKJO 

• 

•  • 

do.  4*1 1 

do. 

„  »     „  122-25 

do. 

1  1  o 

• 

•  • 

ao.  3*47 

,1 

no. 

1  AC 

do. 

1  nn- 

luvr 

• 

•  • 

do.  4-/6 

do. 

1  tii.     o  aau.  1  lz*5 

do* 

• 

•  • 

do.  4-CX) 

do. 

n  Utajn.lOo* 

do. 

•  • 

do.  4*28 

do. 

oiii.  19  o  un.  81* 

A^ 

no. 

*  • 

do*S^ 

do. 

n       >»  92*5 

do. 

Ad* 

«  • 

dow  9v8 

do* 

»     If  vSro 

A^  . 

do* 

do.  3*78 

do. 

do. 

ftj.. 

• 

•  • 

do.  3*45 

do. 

O    M    ■■■1,         1  1  Oa 

»  9  aJD.  lis* 

do. 

IV/O  Zv> 

• 

•  • 

do.  4*20 

do. 

1  1  O'OK. 

do. 

• 

•  « 

do.  3-/8 

do. 

9th.at8ajD.  124* 

do. 

• 

•  • 

do.  3-22 

do. 

n       n  121* 

do. 

117* 
All 

• 

0  • 

do.  8*80 

do. 

„    „  9ja.m.  115-3 

dn 
uu. 

128-5 

• 

•  • 

Ag^  AtAQ 

ao. 

do. 

im 

• 

•  • 

do.  8-81 

do. 

12tb.M  Sajh.  116-75 

do. 

IIS-.W 

• 

do.  3*64 

do. 

i>  120*5 

do. 

115-80 

• 

do.  3-90 

do. 

»      «  121-5 

do. 

11(3-80 

• 
•  • 

do.  3-86 

do. 

„  „9iajii.l3S* 

do. 

127*50 

• 

•  • 

do.  4-13 

do. 

f,      „  108- 

do^ 

109*50 

• 

«  • 

do.  4*17 

do. 

»»      i>  104r 

do* 

99^ 

• 

•  • 

do.4r04 

do. 

ISth.  »8tdii.  99- 

do. 

94-00 

• 

•  • 

do.  5*00 

dOb 

n      n  104* 

do. 

99-50 

• 

•  « 

do.  4-32 

do. 

„              1 22" 

do. 

116*50 

• 

•  • 

do.  4-90 

do. 

Totalof  32  exp.  3590-3 

.  . 

•  • 

S437-25 

8487-25 


158*05  parte  we  alworMI  bj  lune-vater* 
and  8590^ :  158-05 ::  100 :  4^  per  cent 

The  average  therefore  of  82  ezperimenta  mafib  before 
breaUastt  and  comprisniff  8  days,  appears  to  indicate  4*262 
per  cent,  of  carbcmic  acid  gas  in  die  air  respired. 

If  we  correct  the  above  for  tension^  as  per  table  at  page 
402,  it  will  beoome  abont  4«87  per  cent. 

.  N.B.  The  average  correctiott  for  tensioO)  eonpatad  irmn 
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an  average  of  124  esperiaMDls,  gives  0*11  per  cent  addilm 
to  the  appareDt  par  ccnt^  cf  cartwmc  aad  gas  derivwd 
from  any  difect  experimeDt. 

Seco7id  InU  fTaL    9^  sum,  to  12  nooQ. 

Feb.5tli.atllaan.  I'U  parte  of  re-l  .•.lo.M^peroeiit 

Hpired  lur,  became  j  ^ 
4th.  „  1 1  a.m.    1 10- 
„    „  12  noon  llb*5 
eth.  „  lOi  BML  11M5 

„  n  llfmjiu  151*5 
7th.  „  llltJiL  IWS 
lliajfL  128-5 

n  ns- 

115- 

9l]u,9l4iuiii.  106* 
1M.M  111  MD.  116*75  ■ 


>•  It 


96-0 


Total  of  15  exp,      Ibi^T  b 

1689*4 


do. 

105- 

• 

»  • 

do.  4*54 

do. 

do. 

1 13-25 

• 

•  • 

do.  4-33 

do* 

do. 

• 

0  0 

do.  4K)8 

do. 

do. 

184*75 

• 
•  • 

do.  5-18 

do. 

do. 

97-5 

• 
•  • 

do.  2-98 

do. 

do. 

124- 

• 
•  • 

do. 

do. 

do. 

104-5 

• 
•  * 

do.  4-12 

do. 

do. 

llfj- 

■  • 

do.  4-23 

do. 

do. 

liO'2o 

• 
•  • 

do.  4-13 

do. 

dow 

109*5 

• 

do.  8*80 

da 

do. 

904 

• 
♦  t 

do»8*SS 

do. 

do. 

112-3 

• 
•  • 

do.  3-81 

do. 

do. 

106*3 

• 
•  • 

do.  3-80 

do. 

do. 

9S-0 

• 
•  • 

do.  8-12 

do. 

• 

•  • 

• 

1G33-4 

64*4  ])arts  were  ahf  orbed  by  the  liiiiei^niter< 
end  1697*8  :  64*4  ;;  100 :  S*79  per  cent 

The  avenigt  dierdoM  of  15  csperiments  upon  the  air 
sptred  betwfOB  10  aA  and  noon,  and  comprising  7  dsye* 
indicates  3*79  per  cent,  of  carbonic  acid  gM^  which  comctad 
for  tension  will  be  3*90  per  cent* 

Tliird  JntervaL    12  noon  to  1  p.m. 

Oflu  „  18|  pju.  1S8*  do.  l9Sr    .\  do.  4^  do. 

7th.  „  I  p.m.  1£1*  do.  117-5    .-.  do.  3*90  do. 

8th.  „  12§p.ni.  121-5  do.  116*75  .*.  do.  3*90  do. 

12th. 1  pan.  106-  do.  101*66  .*.  do.  4*10  do. 

115-5  do.  111-5    .*.  do.  3-46  do. 

UO-5  do.  106-     .*.  do.  4-07  do. 


n  n 
Jf  w 


Totdof7eip.       80M      •      *      .      .  771-91 

771*91 


30*59  p:irt«i  wr  ro  fih'^nrhrfi  hv  the lime-WatetV 
and  802-5  :  30*59  :  :  100  :        per  cent. 

The  average  t^ierefore  of  7  experiments  upon  the  air 

ipkad  iMtwaen  i%  noon  and  I  p«n^  and  compriiiBig  5  dfjs. 
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tndieatet  9*81  per  cent,  of  carbonic  add  gas,  wluch  eomcted 
far  lawion  wilrbe  S*0f  per  cant 

(before  dinner.) 
135*     .%  loM  6*57  per  cent* 


Fourth  Interval  J  irom  1  p.m.  to  5^  pan. 
Jan.  31.  si  %         l  U-'.'j  parts  of  air  J 


Fi^4th. 


n 

» 
f» 
I* 
n 
» 
n 
n 

99 
99 

n 


I* 


I* 
99 

n 


p.m.116*  * 

115- 
96*5 
n  112-75 

99  ee- 

Svjot*  105* 
5|pJii.  131* 

4  p.m.  Ill* 

5  p.m.  94'- 
54  pan.  106-75 

99-5 
IIM 
ISth.  Swm.  117*^ 
104^3 
120-5 


11th. 
» 
99 


99 
99 


99 
99 


99 
99 


Total  of  29  ezp. 


3168*36 

3039-55 


do. 

138* 

do.  6*75 

do. 

do. 

128*5 

.*.  do.  4*81 

do. 

do. 

.*.  do.  2*5 

d& 

do. 

94*5 

•*•  do.  60 

do* 

do. 

93- 

do.  5*1 

do. 

do. 

92*5 

.*.  do.  5*12 

do. 

do. 

109-5 

.*•  do.  4*36 

do. 

do. 

96*75  ■) 

do. 
do. 

96*75  1 
97*75 

^  .*.  do. 

do. 

do. 

dow 

95* 

•*•  do.  4*5 

do. 

do. 

do. 

93-5 

do. 
do. 

111*25 

AAA  mm\X 

93* 

0  A  

>.\  do.S*56 

do. 

do. 

109- 

do. 

do. 

.  101*5 

.•.  do.  3-33 

do^ 

do. 

128*5 

.-.  do.  1-90 

do. 

do. 

10575 

.*.  do.  4*73 

do. 

do. 

91*5 

do.  2-66 

do. 

do. 

102* 

do.  4*45 

do. 

do. 

95-3 

.*.  do.  4-22 

do. 

do. 

.\  do.  4-94 

do. 

do. 

.%  do.  4-38 

da 

do. 

99*5 

do.  4*60 

do. 

do* 

115* 

,%  do.  4*56 

do. 

3039*55 


•%  128*81  part!  were  abioibed  by  the  Umo-waler. 
and  SieS'M :  138*81  $:  100  $4^  per  cent 

The  average  tberefara  of  29  expertaienta  upon  the  air  re- 
apifftd  bttoroflii  2  p.m.  and  5^  p.m.,  mid  dNnpridng  8  dajB» 
indkcataa  4'OB  par  cant  of  camnic  add  gas,  wbiab  cGtmled 
far  tenalon  iriH  be  VI 7  per  cant. 

Fifth  Interval,  from  5,}  p.m.  to  8 J  pjs*  (duriog  tiigestion.) 

Jan.  3i.t.  at»4p.nK  12i-  p^rts  ofre-ll  ...  lo«»48p«fl«t 

bpireri  uij-,  became  J 

Carried  forward  1^ 
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406       Mr.  Coolhttpe^s  ExperimerUs  m  the  ProducU 

Brouglrtliwwaid  124*  2*49 

Feb.  3rd.  at  7|  pan.  1 32*5  air  respired  190*5  .*.  loss  4*54  per oeok 

44h.„7lp.m.  110-  do.  lOS*  .*.  do.  3-6  t  do. 

„    „  8|  p.m.  104*25  do.  1(XN»  .*.  do.  3*50  do. 

5th.  „  7  pjiu    114--5  do.  IIO"  do.  3*98  do. 

„   „  8  p.m.   lOS*  do.  99*  .*.  do.  3*88  do. 

6tli.  n  7^  pJB.  8S*5  do.  do.  I'flO  diK 

„      8|pjii.  119*5  do.  116*85  A  do.  £72  do. 

7tli«  M  8|pjii.  101*  do.  96*  .*.  do.4-95  do. 

M                   97-2,5  do.  94*  .*.  do.  3-34  do. 

llth.  „8ipju.  l'25-2  do.  120-5  .*.  do.  3-75  do. 

»      »         116*  do.  112*  .*.  do.  3-45  do. 

f,      n         121'  do.  llG-3  .-.do.  3*88  do. 

ISIIk  J,  S^pjn.  120*  do.  116'  do.S-SS  do. 

n      n         107*5  do.  104*  do.  2*80  do. 

n       n          1 10-5  do.  107*  .'.  do.  3*16  do. 

n  »8^pbaLll6*5  do.  IIV  .%  do.  3*61  do. 

Total  of  17  exp.  1908-2    1841*05 

1841*05 


♦ 


67*15  parli  mre  abmbed  by  tlie  liai^wtlier* 
and  I90M :  67*15 ::  100  s  6*58  p«r  cent. 

The  average  therefore  of  17  experiments  upon  the  air  re- 
apired  between  7  p.m.  and  8^  p.m.9  wnd  comprising  a  days, 
oicates  8*58  per  cent  of  earbonic  «€id  gas,  whka,  coBnactad 
for  tension,  will  be  S*6S  per  cent 

Sucth  Jntcjvalj  Irom  8^  p.m.  to  12  night. 
Feb.  ard.  at  i2  night  1 95- parts  of  r.-1  j 

spired  air,  became  j  * 

4th.  „  11^  pjn.  117*5       do.     111*5     .*.  do.5*l  do. 

„   „  12  night  124*        do.     118  5     .  .  do.  4*43  do. 

ft       »         67*        do.      98-5    •*•  do.  4f6^  do. 

5fli.  „  114  p.m.  127*5       do.    181*5     .*.  do.  4*7  do. 

n    »18iug|itll3'         do.     109*       .*.  do.  3-54  do. 

6tli.fl  9}p.m.  126-         do.     121*5     .-.  do.  3*57  do. 

„    „  llj  p.m.  122-         do.     118*5     .*.  do.  2*87  do. 

7th.  „  9  p.m.     96-75      do.       94*25       d«..  2*60  do. 

M    „  Hi  p.m.  133*         do.     127*       •*.  do.  4*51  do. 

M   »lllp4iklll*        do.    106*5    •*.do.4HI5  do. 

6di. » 10|  pjB.  101^        do.     108*      Ada8«5  do. 

M      M  100*        do.        96*     .*.  do.  4-00  do. 

n      n  liO*5       do.       107*5    .'.do.  2-71  do. 

„  97*5       do.        94*     .*.       3-59  do. 

„    „12ujgiil  111*5        do.       106-75      do.  4-26  do. 

„  i)5'5        do.        91*25  .*.  do.  4*43  tlo, 

n      n  96*        do.       98*    .*•  do.  4^17  do. 

Carried  forwaid  8016*77      «  1996^5 
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oj Bespiraium  ai  djffsrent  Periods  qf^  the  Dt^*  40d 

BroBght  forward  2018*77      .  1986'57 

F«klltiLatll^H>^124*S  airrespirad  lld*5  .*.  do.  3^6  do. 

„      ^  112f>6     do.        107-3  .-.do.  4-75  do. 

„       „  VM-m     do.        102*  .•.  do.  5-2.)  do. 

12th.  „  11  pjM.  133'        do.  /.  do.  3-00  da 

„      „  110*5      do.       119*  A  do.  900  do. 

„      „  115^5      do.       111-5  .%do.S-47  do. 


Total  of34«^.  2728  J?  7      -    •  2619^ 

2619-05 


109*32  parts  were  absorbed  by  the  lime-water. 
2728-37 : 109-32 : :  100 :  4*01  per  cenU 

The  aven^  therdbre  of  24  experiments  upon  the  air  re- 
spired between  9  p.m.  and  midnight,  and  comprising  eight 
days,  indicates  l-'Ol  per  cent,  of  cnrbonic  a4}id  ga8»  whidi 
corrected  tor  tenbion  will  be  4-12  per  cent. 

The  average  of  all  the  experiments  together,  124  in  num- 
ber, and  comprising  aliiiost  every  hour  oi  llie  day  between 
8  a.m.  and  midnignt,  and  including  a  period  of  8  days, 
gives 

13895-5S  :  553  32  :;  100  :  3"9819  per  cent.,  which  when 
corrected  ior  tension,  indicates  4*09  per  cent,  as  the  total 
daily  average  of  the  carixmic  acid  gas  in  the  air  respired 
from  the  lungs. 

Epitome  of  the  Results, 

1st  period  8  a.ni.  to  9|  a.m.  32  exp.  indicated  4*37 

2nd  do.  10  a.m.  to  12  noon  15  do.  do.  3-90 
3rd  do.  12  noon  to  1  p.m.     7    do.     do.  3-92 

4ih  do.    2  pjn.  to  5J  p.ni.  29    do.     do.  4-17 

5th  do,    7  p.m.  to  8^  p.m.  17    do.     do.  3-63 

6th  do.    9  p.m.  to  midnight  24    do.     do.  4-12J 


Mi 


194  cxp.  oomprising  8  diys. 

Hence  we  find  the  caiboiiic  aciti  gas  produced  by  respiration 
to  be  a  variable  quantity,  that  it  is  less  during  the  period  of 
active  digestion,  that  it  increaseswith  incfeaaed  abatineDcefrcnn 
food ;  and  diat  it  yariet  in  the  aame  individnal  at  iMZar 
perioda  of  diffhreni  daya*  It  also  appeared  during  tiiese  ex* 

Senrneniay  tliat  exeiimeni  of  taw  hind  (whether  from  the  ex- 
ilarating  atimolaa  of  wine^  mm  the  irritating  annoyancea 
which  are  wont  to  occur  to  most  folks  who  are  actively  en* 
gaj[ed»)  caused  a  diminution  of  carbonic  acid  in  the  air  re- 
spired, as  compared  with  the  ordinal^  avera^  of  that 
spired  at  a  simdar  period  of  the  day,  and  dunng  a  state  of 
oidniaiy  tnmqntlliqr*   The  total  dmhf  mitragt  indicated  4*09 
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pm  cent  of  caibowic  Mid  gas.  Ti|«  maximum  ohmftA  at 
any  single  examination  was  7*98  per  oent    It  was  at  8  ajii. 

February  5th.  The  minimum  observed  at  any  single  exami- 
natioa  was  1*91  per  oex\U   It  was  at      p.iD.  Fabruaiy  7tli« 

a  T.      Iiebruary  14tb»  1839. 

IlaviiifT  rctci  red  to  some  very  interesting  experiments  made 
by  ^lesbii..  Allen  and  Pepys  at  the  laboratory  of  the  Royal 
Institution,  and  recorded  in  the  PbUosopbical  Transactions 
of  the  Royal  Society,"  pubiishad  in  ibt  yaar  1809, 1  was  mudi 
asUmished  to  find  lesiuts  diSBring  widely  firom  my  own ;  and 
tfaersferei  with  a  view  to  asoertain  the  caase  of  these  diflbr- 
eoces»  I  tMted  my  own  resolts  by  a  few  eolkteral  esperi- 
mental  whldi  were  as  follows : 

Fdii.  t8.   Air  respired  into  a  bog  at  8  a.m. 

No.  1,  1 31 -SS  parts  became  117.      loss  =3'511  8»a 

No.  9.     89*«5  do.     do.       88.     do.      8*64  J  i  5 

2)7-15  • 
average  loss  a  8*57  p*  cent, 
whicht  corrected  for  tennon*  will  be  d'^S  per  cent- 
32  parts  of  the  residual  air  from'  No.  1.  experiment,  after  the 
abstraction  of  the  carbonic  acid  gas  by  lime-water,  were 
mixed  with  13  parts  of  dry  hydrogen  gas  received  over  mer- 
cury. The  eudiometer  contained  45  parts,  the  interior  and 
exterior  surfaces  of  the  mercury  being  adjusted  to  the  same 
level. 

The  iheniiumeter  stood  nt  47°  Fahrenliuit  The  barome- 
ter at  29*5  in.  a  Dobereinei'.s  ball  ol  spongy  pktina  was  int 
trocluced  into  the  mixture,  and  it  absorbuci  MrlS  parts. 

Therefore  the  32  parts  of  residual  air  coniained  5'5b  parti 
of  oxygen;  and  100  parts  of  the  respired  air,  minus  the  ^'69 
parts  of  carbonic  aoid  gaa  abstracted  by  the  Imie^water 

96*8it  pvrta»  aniit  conlaiD 

3S  /'JSSt : ;  96*82  :  1679  parts  oxygen, 
and  16*79  parts  of  OKygen  +8*68  parts  of  cari^niG  acid  cas 
s  20*47  parts  represent  the  total  quantitjr  of  oxygen  that 
appeared  to  have  existed  in  the  atmoqphenc  air  previous  Xq 

its  having  been  respired. 

Now  as  it  is  very  well  known  that  ordinary  atmospheric  air 
contains  2 1  per  cent,  of  oxygen  and  79  percent,  ol  nitrogen,  and 
that  the  forination  of  any  quantity  of  carbonic  arid  gas  must 
necessarily  ix(juire  precisely  its  own  volume  oxygen;  also, 
that  air  vs  hcu  emaiiatin^  from  the  moist  sui  iace  of  the  cells 
of  the  lungs  must  contain  1*21  per  eciiUofai^ueous  vapour  at 
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#7°  Fahrenheit  whc:i  the  barometer  stands  at  :;o  luche??;  we 
demonstrate  the  constituLius  of  100  parts  of  air  winch  had 
passed  through  die  iuiiga  iut  thii»  test  experiment  iu  l>e 
lG-79  parU»  oxy^^n* 

3*68  do.  curoooie  add  gfts. 

1*23  dot  Ujpam  vapour  at  47^  Fahr.;  birom.  99-5  in* 
78*55  do*  mtn^geDi  (being  the  ordinary  quantity  la  100 
.         '  paru  of  air  that  contain  l*Si  parti 

100*05  of  aq.  vap.) 

Consei^uenily  there  was  uo  error  in  the  abstractiou  oi  tii« 
carbonic  acid. 

J'eb.  19.    Air  respired  into  a  bag,  at  9^  a.ni. 

nO'5  parts,  became  105'5    .'.  4  52  per  cent,  loss. 
124*33  do.     do.     il£^"33  .-.  4  02  do. 


S}8*54 

avwn^  Ion  —  4*27  par  cant* 
wlMi9  cofi^aelad  fer  taniiony  will  be    4*58  per  oent. 

100  parts  taken  from  the  baiiie  bag  over  mercury.  Baro- 
meter at  29*5  inches,  and  temperature  47**  Fahrenheit. 

At  11  a.m.  a  piece  of  caustic  ootassa  was  iutroducedj  aud 
after  a  lapse  of  61  hoors  it  waa  abstracted* 

5  parts  had  been  absorbed*  the  thermometer  beiqg 
47^  Fahranheit^  and  the  bftrometar  alandbg  at  i9<05  faicbei* 
llieTeiidDe 

55  parte;  barooieter  at  S5*65  inche%  aw  eqnal  to 
55^48  do*      do.  at55*5ui€h<% 

COBiequently,  only  4*52  parts  of  the  original  quantity  had 
been  abaoumdi  which  will  indode  both  the  carbonic  acid  imi 
and  the  aqoeoaa  vaponr.  Now  as  the  aqueous  vapoor  at  tnis 
Uanperatare  and  pressure  would  be  1*25  per  cent,  there  will 
vemahi  only  3*29  for  the  carbonic  acid  gas ;  a  result  which 
shows  some  error  in  the  experiment,  but  still  tends  to  prove 
that  the  abstraction  of  the  carbonic  acid  gas  by  the  means 
adopted  throughout  these  experiments,  viz.  by  a  long  and 
comparatively  wide  tube  with  lime-wnter  as  the  reagent,  are 
not  less  efficient  than  a  small  aud  clobeiy  graduated  tube  with 
caustic  potassa  for  the  reagent,  even  although  the  latter  be 
employed  over  mercury. 

liaving  no  ostensible  reason  for  mistrusting  my  previoui> 
experiments,  I  b^nm  to  reflect  upon  the  pruLnible  sources  of 
error  in  those  of  Messrs.  AUea  and  Pepys;  and  here  I  will 
detail  the  most  Important  drcumstanoes  attending  their  re- 
searches upon  the  subject  in  question. 

IsL  Their  experimtiiits  appear  to  have  bc«a  made  with 
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ilS      Mr.  Coathupe's  Egprnments  m  the  FrodMCts 

tfKSt  csTff}  with  €V6fy  TMSOMdjlo  pracBiitioii)  and  with 
3ie  honest  Intention  of  reporting  the  truth  nndisguised. 
Snd.  Their  apparatus  was  good  of  iti  kbd.  It  belonged  to 
the  laboratoiy  of  the  Royal  Inatitutioa. 

Srd.  Their  reagent  was  linie*water. 

4ih.  Their  eudiometer  consisted  of  a  tube  containing  mu  cubk 

inch,  graduated  into  100  equal  paris^ 
5th.  The  time  required  for  obtaining  their  average  supply  .of 

respired  atr  was  generally  from  10  to  1 1  minutes. 

6th.  Tlie  operator's  ordinary  respirations  were  19  per  minute^ 
hut  clurinn;  the  period  necessary  for  obtaining  the  quan- 
tity ol  respired  air  upon  which  Messrs.  Allen  and  Pepys 
bestowed  their  atieDtiaUy  they  amonnted  to  only  6  per 

mmute. 

7th.  All  their  experimcius  were  made  either  b^orc  breal^aU^ 

or  immediateljj  hti/hrf  dinner. 
8th.  Their  i.vciage  ot     carbonic  acid  gas  prodiia^d  hij  the 

process  qf  respiraiion^"  amounted  to  8  per  cent,  upon 

the  air  re^fiired  *. 
To  prove  whether  there  could  be  any  dilference  in  the 
qnaatity  of  caibonic  add  gas  produced  by  protracting  the 
nsual  time  of  natural  resfuratioiii  two  bags  were  filled*  the 
one  immediately  after  the  other,  with  air  respired  as  IoUowb: 

No*  1.  Bag,  by  respiring  18  times  per  minutel  .^.g  _ 
"  No.  9.  Bag,  by  respiring  4  times  per  minute j 

No.  1.  Bag.  I2h'5  parts,  became  1 20':i3     loss  =  3'3^  p.cent. 

116-33  du.  do.  112-33  .-.do.  —  3  43  do. 
n9'8     do.    do.    115'66.%do.  =  do. 


3)1048 


.*.  average  loss......     S'il  p*ceiiL 

which,  corrected  for  tension,  will  be  3*52  percent. 
No.  2.  Bag.  1 10*5  parts,  became  105'5  .*.  loss  =  4*52 

lS4*d3  do.    do.    1 19*33 .'.da     4H>S  do. 


2)8-54. 


average  loss  =    4*27  p.cent. 
which,  corrected  for  tension,  will  be  4*38  per  cent. 

Feb.  19th« 

Air  respired  at  9  p.m.  Feb^  19th« 
No.  1.  Bag,  filled,  respiring  18  times  per  minute.*! 
No.S.  do.  do.      do.       $  times  per  minute.  J 

*  Mewv.  AUeo  and  Pepys's  Reiearcfaes  in  Respiration  wiU  be  Amnd  iu 
nu.  Mag.  Fkit  Seriav  vol  sni.  p*t4St^Uaa* 
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No.  1.  99*5  parte,  became  95*5  •*.  lofS  a  4*0S  ptr  OQat 
96*5  da      dot.      98*  •%  do.     S'OS  do. 

average  loss  =  3*82  per  eent 
wliieb,  corrected  ibr  tensioiH  will  be  3*93  per  cent* 

No.  2.  Bag.  101  parts,  became  95*75  .*.  km  as  5^  p.  cent. 

IIS'S  do.  do.  106*  •%  do.  4*84  do. 
186    do.    do.   180     •%  da     5«00  do. 

8)I5<04 

average  Ion  ss   6*01  p.eeiil. 
which,  oomected  for  tensioDy  will  be  5*18  per  cent 

These  expeiiraents,  made  during  the  same  day,  and  at  an 
interval  of  exactly  12  hours,  the  one  confirming  the  other, 
show  that  an  increase  of  carbonic  acid  gas  is  eTimiiialcd  by 
piotractiim  tiie  rejspiiaiuiy  process,  which  increase  (from  tlie 
average  of  the  present  experiments)  amounted  to  one  fourth 
more  than  the  quantity  or  caiboaie  acid  gai  found  in  nataral 
MiniratioDs. 

Theee  resnits  show  at  once  the  ezpediencnr  of  reducing  the 

quantity  of  carbonic  acid  gas  obtained  by  the  experiments  of 
Messrs.  Allen  and  Pepys  by  one  fifth  part  The  8  per  cent 
will  then  become  6*4  per  cent. 

Considering  then  taat  Messrs.  Allen  and  Pepys's  opera* 
tions  were  carried  on  at  periods  of  the  day  in  which  I  have 
shown  the  respiration  to  contain  its  maxmitm  quantity  of  car- 
bonic acid  gas,  viz.  before  breakfast^  and  immediately  before 
(Unnn\  and  that,  although  the  absolute  volume  of  respired 
air  ujion  u  hich  they  operated  was  very  considerable,  yet  it 
was  the  volume  obtained  at  07ie  period  of  the  day ;  and  that 
although  their  experiments  upon  this  large  volume  of  air 
were  very  numerous,  yet  the  volumes  themselves  were  not 
renewed  above  thrice ;  it  appears  that  we  may  rely  upon 
their  demonstration  ihat  ilie  air  which  they  examined  would, 
if  respired  in  the  natural  manner,  have  contained  ^'^  per  cent, 
of  carbonic  acid  gas,  which  quantity  is  almost  die  maximum 
that  occasionally  occurs  at  the  most  fiiTonrable  periods  for  its 
production. 

Having  very  many  times  examined  the  air  respired  by  other 
indindualSy  I  have  never  yet  met  with  a  single  instance  which 
did  not  accord  with  the  avenges  akeady  detailed. 
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From  my  own  observations,  antl  liom  the  experiments  of 
others,  the  following  details  connected  with  this  subject  may 
iM  iMtliliilly  relied 

1ft.  The  average  number  of  respirations  made  by  most  adult 

healthy  iiidiviiluiiis  (varying  from  17  to  23  per  minute) 

may  be  stated  a:s  '20  uer  miiiuLc. 
2nd.  The  average  bulk  oi  aur  respired  at  each  respiration 

Qiidi  by  aoeh  liidividluili  (wving^  from  14  to  18  cubic 

indieB)  nay  be  stated  as  16  coDio  inches. 
3rd.  The  average  daily  ainoQOt  of  caffaonle  add  gas  fbnnd 

in  the  air  respired  by  such  individuals  (varying  at  its 

extrtmes  from  1*9  to  7*98  per  cent)  may  be  suited  as 

4  per  cent. 

Htfice  460800  cubic  inches,  or  266'66  cubic  feet  of  air 
pass  throng  the  lungs  of  a  healthy  adult  of  otdinaiy  stature 

in  24  hours,  of  which  10*666  cubic  feet  will  be  converted  into 

carbonic  acid  ^ns,  ^  2386*27  grs.  or  5*4-5  ounces  avoirdnpois,, 
of  carbon.  'I'his  gives  gr«^.  of  carbon  per  hour,  pro- 
duced by  the  respiration  of  one  human  iidult,  or  l'2^'329 
ponnds  annually;  and  if  we  nmliipiy  tliis  by  millions 
(being  the  calculated  population  of  Great  Britain  and  Ireland 
for  the  year  1839)  we  have  147,070  tons  of  cuibon  as  the 
annual  product  of  the  respirutien  ol  human  beings  at  present 
existing  withiii  the  circumscribed  boundaries  of  Great  Britain 
and  Ireland. 

Hence  also  die  wutsknm  quanHfy  of  fresh  atmospheric  air 
that  can  possibly  be  required  by  a  healthy  adnlt  during  94 
hourik  even  supposing  that  no  portion  of  the  air  respired 
could  be  again  mspir«3»  will  not  exceed  566*666  cMcfiH.  \ 

Wraxali,  near  Bristol,         CuAaLLb  iHUii^  iUN  CuATtiUPE. 

Fsuim 


LXl.   On  the  Decomposition  of  Amy^dalin  hy  Etmdsin.  By 
Robert  D.  Thomson,  M,D^  and  Mr,  Thomas  Bjchamh 

SON.* 

COME  years  ago  Robiquet  and  Boulron-Charlard  showed 
^  that  volatile  oil  of  bitter  almonds  and  prussic  acid,  which 
fire  obtained  by  the  distillation  of  bitter  almonds,  do  not  exist 

nntnrally  in  the  ahnonds  but  result  from  the  process.  They 
iurther  ascertained,  that  when  milk  of  bitter  almonds,  formed 
by  triturating  almonds  with  water  in  a  mortar  is  treated  with 
-  strong  boiling  aicoboi,  on  cooling  white  crystals  are  dejpo- 

*  Tnm  the  Annalen  der  PJiormaeiet  Bsa4  Itis,  Hcft  IMf 

sad  conanBiicetcd  bf  Mr*  RichsidKNi* 
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sitedf  whkli  sepuiaie  in  larger  quantity  on  further  cooling. 
Ta  Ait  sub&tance  tbey  gave  the  name  of  ammdaMm,  Liebig 
and  Wofatar  hm  determhiad  tlib  body  to  d»  «  «mid»  S 
Hmygdalic  wdd  rfproMnted  in  the  ft^iUsmof^  fcrmak: 

Sttbflequendy  the  inv^tlgation  was  continued  by  Wohler  and 
Liebiq,  \vl>o  observed  tb:it  when  a  solution  of  amygdalin  is 
brought  into  contact  with  milk  of  sweet  nimonds,  a  most 
remarkable  and  peculiar  fiction  takes  plnci  :  prussic  acid  and 
oil  of  bitter  almonds  are  torined,  as  in  lIic  instance  ah'eady 
mentioned,  wlien  milk  of  b>tter  almonds  is  distilled  without 
the  artificial  addition  of  amygdalin.  Besides  prussic  acitl  and 
oil  of  bitter  almonds  there  is  also  formed  suLfar,  which  may 
be  decomposed  by  fermentatitiii.  The  siiiutioii  alter  the  ter- 
mination of  the  fermenting  process  affords  a  strong  acid  re- 
actioDi  which  Is  not  produced  by  acetic  or  any  other  vohitile 
acid.  When  alcohol  is  ad46d  ^d  the  sohition  is  conceu- 
trated,  (hick  white  fioclaare  precipitated,  which  obmoslj 
contain  no  emnlsin,  because  when  dissolved  in  water  thcgr 
have  no  action  upon  amvgdalin. .  From  these  and  other  pro* 
perdes  the  flocks  wotwf  appear  to  be  gum.  The  phmo» 
mena  exhibited  in  the  reaction  described,  which  have  been 
termed  catalytic  by  Berzelius,  resemble  in  great  measure 
those  which  take  place  in  fermentation,  and  their  investigation 
promises  to  throw  great  light  upon  some  of  the  most  import* 
ant  processes  of  the  vegetable  and  miima!  (X'conomy. 

With  the  view  of  assisting  iu  iln^  Lliu  idation  of  the  suhject 
we  have  commenced  with  the  oxainiiiation  of  the  e<;sentiul  in- 
gredients of  the  milk  of  sweet  nimonds  wliich  has  bt  cn  tcrnu'd 
emidlsin.  The  process  by  whicli  wti  ubuuned  the  sul)stancc  was 
as  lollows.  Sweet  almonds  were  triturated  in  a  niui  tar,  and 
small  portions  of  water  were  gradually  added  until  a  milky 
fluid  was  obtained.  This  fluid  was  mixed  with  ibur  times  its 
yoknoeof  aother,  and  freouently  iigaated  so  as  to  effect  an 
Intimate  mixture*  A. clear  naid  gradually  separated  at  the  bot> 
torn  of  the  stoppered  bottle  in  which  the  experhnent  was  made^ 
and  which  at  the  end  of  three  weeks  was  drawn  off  by  means 
of  a  siphon.  The  fluid  was  passed  throa|^  a  filter,  and  to 
one  half  of  the  clear  solution  a  large  quantity  of  alcohol  was 
added,  which  produced  a  copious  deposition  of  white  flocks 
which  were  muhin*  From  the  other  half  the  cmulsin  was 
separated  by  bringing  the  solution  to  the  boiling  point,  when 
it  precipitated  in  flocky  coagula.  The  emulsin  precipitated 
by  alcohol  was  carcfnlly  wasned  with  the  same  fluiil,  and  then 

^wX  over  sulphuric      m  ihe  vacuuiu  of  an  aur-pump  to 
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4ie  Us.  Tcuiim  ike  ^fiuUiqfldgkt^md  Air  mrettming 
mid  tlie  «fibGU  of  hott.  In  this  ttrte  it  nnwiiiifl  ti>e 


lowiog  ehanctait;  it  la  a  ndiit*  mnlirt  danitHli  of 
and  imeUt  Mlnble  in  water,  UMolnbia  in  akoliol  tad  ttdiar. 
When  snl^ected  to  analysis  in  the  nenni  vn^t  ^  foltoering 
fesoltB  ware  obtained : 

L  *S465  grms.  gave  *618  grms.  CO,  and  *24i5  grms.  HO* 
IL  *S6S5  grms.    „    '6365         „    and  *9505   „  »» 

The  reliitiuu  of  the  carbon  mid  azote  was  as  3  C  to  1  A* 
FruRi  these  results  we  iiuve 

I.  11. 

Carbon            49*025  48-555 

Azote               18*910  18-742 

Hj^ragen«....«  7*788  7^77 

Oxygen .MMtM*  M*S72  SS:096 


100-000  h 

The  fiictof  theenatenoe  of  the  substance  operated  on  in  the 
alnMinda  appeara  to  be  established  by  its  acting  on  amysdaUn  in 
the  same  manner  as  the  milk  of  almonda  alluded  to  in  me  com- 
mencement  of  the  paper.  After  numerons  trials  with  various 
reac^ents,  its  most  distinguishing  character  was  elicited  by  the 
phtiiiiomenri  exhibited  when  boiled  with  barytes.  During 
die  whole  ot  the  boiling,  which  was  continued  above  six  hours, 
aniinoiiifi  was  slowly  and  continuously  disengaged.  Through 
the  suiulion  a  current  ut  carbonic  acid  gas  was  passed,  and  the 
whole  filtered;  the  clear  solution  was  evaporated  to  chyiicbs, 
and  the  residual  salt,  whielj  contained  a  large  cjiianiity  of 
barytes,  possessed  a  strongly  bittci  uxslc;  llius  leading  to  the 
conclusion  that  emtdsin  is  an  amide ;  and  that  the  salt  formed 
by  the  action  of  barytes  is  a  compound  of  bastes  with  an 
aotd  which  we  propose  to  term  emMc  edd»  Tne  rehitiona 
of  imthm  to  albmnen,  fibrin,  and  c8seni,&G.  will  Ibrm  matter 
ibr  snbaeqaent  investigatun* 


LXil.  On  ike  Effects  of  Light  and  Air  in  restoring  ike  folded 
Colours  of  the  Raphael  Tapestries.  By  Mr,  Trull  ;  Ml* 
mmicaied  by  Michael  Faraday,  Etq^  D.C1^  FJLS. 

To  the  Editors  qf  the  Philosophical  Magazine  andJoumoL 

Gbhtijuibv,  April  1888. 

'V'OU  probably  remember  an  exhibition  in  July  last  of  cer* 

tain  Raphael  Tapestries  In  the  Haymarket,  and  the 
extraordinary  effect  the  exposure  to  light  and  air  had  had  in 
restoring  and  altering  oolonra  which  had  fiMkd  daring  oen^ 
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the  faded  Colours  qf  the  Raphad  Tapestries*  417 

tnries  of  esedosioii  from  these  migli  ly  ^i^entsi  I  have  reoeived 
leCtefB  firom  the  proprietor  Mt«  Trails  end  if  yoa  think  p«m 
of  them  wordi  puoueatioii  at  this  tinier  when  the  action  of 
l%ht  In  the  service  of  the  fine  arts  b  so  much  dwelt  upon* 
they  are  entitvlj  at  your  service. 

I  am*  Oentlemeny  vonr%  &c., 
April  in»  189P*    Michael  Fakabat. 

To  Trojt'ssor  Faraday. 

Warwick-row,  Coventry,  March  1^  1838* 

The  interest  you  took  in  observing  the  changes  of  co- 
lour in  the  Raphael  Tnpestries,  after  being  exposed  to 
Jight  in  London  last  July,  nnide  me  anxious  to  communicate 
to  yon  the  extraordinary  ellccts  since  produced,  l\v  the  sim- 
ple mLiiiis  sui^frested  by  vourseli  and  other  scientiiic  gentle- 
luciij  ol  a  more  perfect  exposure  to  light  and  air,  which  have 
for  the  last  seveu  months  been  oblaiaedy  in  a  finely  situated 
factory  here. 

I  feared  to  trespass  on  your  valuable  time,  but  could  not 
resiatf  after  bearing  of  the  crreat  public  interest  now  excited 
by  the  new  process,  called,  I  bdieve»  *^  son  painting/' 

Light  and  air  have  done  wonders  for  my  tapestriefl^  in 
dispding  the  damp^  dearing  up  the  colours,  and  reprodocing 
othersy  obscured  by  the  eflnets  of  many  years'  dose  packing 
up  in  boxes*  I  regret  not  to  be  able  to  make  scientific  re- 
marks on  the  progress  of  the  recovery^  which  others  ac- 
quainted with  chemistry  might  have  done. 

The  results  cannot  fully  be  appreciated  but  by  those  who 
recollect  the  work  when  up  in  LondoOf  where  the  first  effects 
of  change  imexpecledly  cunimLiined. 

T!)e  LTiLLiis  had  all  become  blue;  you,  Sir,  anticipated  a 
return  lo  tlie  original  tints>  which  has,  almost  throughoutf 
taken  place. 

The  robes  and  full  colours  generally  liud  becouK  dull  and 
heavy;  this  has  gradually  gone  ofij  and  ItlL  a  brilliancy  of 
colour  and  beauty  of  effect  hardly  to  be  excelled.  The  gold 
also^  as  you  hinted,  has  become  mora  clear  and  blight* 

The  Aesh  parts  of  the  figui  cs,  which  had  become  pallid, 
almost  to  wmte^  have  recovered  the  hidt  tint  and  deep  sha* 
dow»  and  the  strong  anatomical  effect  <7  Raphael 

A  renewed  freshness  now  reigns  over  the  whole,  and  the 
clearing  np  of  the  li^ht  in  many  of  the  landscape  parts  is 
most  extraordinary,  giving  a  depth  and  breadth  the  cartoons 
themselves  do  not  now  convey,  particularly  in  the  Keys  to 
St.  Peter,  St.  Paul  at  Athens,  and  The  Death  of  Ananias; 

mi.  Mt^.  8*  ^  Vol.  H.  No.  9U  June  im.     %  £ 
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where  extensive  landscape,  ranges  ol  buildings,  and  iuliage 
have  sprung  up,  like  magic,  on  part^i  guile  obscured  when 
«p  in  London  eight  months  backs  much  of  which  it  either 
voni»  or  ton  out  of  Rapluid't  fwrnm  ot  H«iiptQii«  and 

KDied  om,  and  known  only  through  tbo  nMaoa  of  tbaoo 
oTapettrloB* 

I  abottld  hmm  wm^  pleasure  in  giving  yon  u(S  farther  In- 
formation on  the  subject  I  am  capable  of,  or  In  showing  the 
works  to  any  peraons  taking  en  interest  in  theoa, 

lam^lce.  Wm.TSii7Ix. 

My  former  letter  in  regard  to  die  extraordiaery  cheiMi 
the  Raphael  Tapestries  bed  vndeiifQoe  the  last  seren  iiMMitD% 
use  as  you  think  proper.  I  ngret  not  being  ehla  to  gl^e  you  a 

scientific  description  from  the  first,  and  the  progress;  and  the 
absence  of  a  f^entleman  acquainted  with  the  chemical  effects 
of  light  and  air,  to  linve  noted  the  changes,  is  much  to  be 
regretetl  both  for  scienct:  and  art.  The  works  themselves  be- 
ing unicjue,  and  of  ftbovc  three  centuries,  so  placed  for  so 
many  years  in  continued  damp  to  effect  sitc)i  inisohief  to  the 
colours,  are  circumstances  never  to  occur  again. 

Some  colours  entirely  changed,  others  in  confusion  and 
apparently  gone,  yet  by  the  mere  eiii^cLs  oi  light  auJ  air» 
slowly  and  quietly  resume  the  chief  of  their  ori||iael 
tints  I  Fksb  meppeers»  heir  on  tlie  heed  starts  up ;  thegrend 
mnscolar  efi^t  and  unique  power  of  SKpresnon,  only  loand 
in  Repiied  end  Mfdiaei  Ancelo^  are  finely  defelopea  where 
a  Urn  months  lieok  eppeerea  a  plain  snmoe  I  Art  are  the 
works,  and  the  facts  may  be  ivm  ascertained. 

I  have  applied  to  tiie  dimetoie  of  the  British  Institu- 
tion, Pall  Mall,  to  Dermit  one  or  two  of  these  Tapestries  to 
lie  exhibited  with  tne  old  masters  in  June ;  thua  tliose  wiio 
saw  them  last  year,  may  be  able  to  see  what  they  now  are, 
and  both  science  and  art  may  be  served;  for  a  comparison  has 
never  yet  been  made,  since  the  Cartoons  were  rfipair^Ml  and 

paiiUed  upon,  with  the  tapestry. 

I  tliiiik.  Sir,  you  will  recollect  my  subject  of  the  stoning 
St.  Stepiten,  the  large  masses  of  blue  cloud-like  appearance 
hanging  about  and  over  Jerusalem  :  these  iiave  nearly  disap- 
peared, and  mountain  scenery  taken  the  place !    The  olive 

frove,  which  only  showed  a  few  trees  in  front  all  blue,  and  a 
eavy  bloe>like  curtahi  was  over  all  of  the  grove ;  the  curtain 
hes  disappeared,  and  a  fine  deep  grove  is  noer  seen ;  ^  aatnnl 
ffreen  end  mossy  bank  have  nciffly  taken  thehr  migtoel  stalet 
nresh  li^ts  keep  breakhigoat  and  showiiig  even  deeper  hi  the 


Digitized  by 


grove  !  unci  Llaoughuut  ihe  woiks,  the  origiual  ligbu  ar« 
working  ih&i  way^  horn  the  heavier  colour. 

I  minaiiiy  Sir,  yours,  &c.; 


LXill,    Tk$  Cbkmn  iff  ike  Atmosphere  considered  with  r$m 
firtnee  to  a  previmm  Pmper  "On  ihe  Colour  of  Steam 
under  certain  circumstances"    Bif  James  D.  Forbes,  Esg.f 
F.  R,SS.L.Sr  Ed.,  Pro/emr  qfNatunU  Pkiimophsf  in  ike 

IN  tbtt  fiillowiiM;  Paper,  it  is  proposed  to  OluttratB  wnm  faOy 
the  hint  ezpuoialoiy  of  oertiun  atmoBpherio  colours,  given 
In  a  notloo  of  Ino  remambte  red  hue  c«  condensing  steami 
oommunlcated  on  the  SIst  January.  Since  that  time^  J  have 
oxamined  wUh  care  the  principal  'authors  vbo  have  adverted 
to  the  8«(dect  of  the  colour  ot  the  sky  generally,  and  pf  tha 
rednes9  ot  funset  in  particular ;  and  siqcei  in  the  coane  of 
that  research,  I  have  found  much  to  confirm,  and  Httle  to 
modify,  the  view  which  I  have  already  taken  of  the  subject,  T 
hope  that  the  present  Pa}Ki  inny  be  considered  as  a  fit  a})- 
peiulix  to  my  former  experimental  notice.  It  will  be  recollected 
that  in  it  i  siateil  the  singular  fact,  that  steam  does  nut  pasa 
at  once  from  the  state  of  invisible  pellucid  vapour  to  that  of  a 
misty  white  cloud,  such  as  issues  from  the  spout  of  a  tea-kettle; 
but  that  aa  iiiLeniitidiaLe  stage  uecui:],  in  wiiich  it  Is  coloured, 
even  very  highly,  giving  to  transmitted  light  a  'hue  varying 
from  tawny  vellow  up  to  intense  smoke- red*  I  then  obflirTed» 
that}  since  tnis  phftnonmoQ  does  not  faqnira  steam  of  high 
taoiion  fbr  its  productipny  it  is  vaiy  prohable  that  the  tints  of 
sunset  and  of  artiflctal  lishu  seen  tnrough  cartam  fogs,  ma^* 
be  owing  to  tha  absorpnva  action  of  watary  Tapoor  m  thii 
critiod  condition. 

Gberhard,  a  writer  of  more  than  six^  vaanagc^  states  that 
tha  multitude  of  opinions  of  authors  on  the  colour  of  the  sky 

alarmed  him  when  he  came  to  analyse  them ;  and  as,  since 
his  time,  these  have  perhaps  been  doubled,  some  idea  may  be 
formed  of  the  labour  required  to  collect  and  classify  the  scat- 
tered notices  which  are  to  be  found  in  special  treatisasi  acade- 

♦  From  the  TransacUons  of  tlie  Royal  Society  of  Fd'mbui^h,  vol  xiv., 

?art  S,  p.  375 ;  having  been  read  before  the  Society  on  the  4th  of  F^bruiiry 
The  previoa%  Paper.  tmA  before  ihe  aeine  body  on  the  91st  of 
4«a)uary»  will  bt  teid  ia  U  and  E.  Phil.  Mag.  for  February,  pres.  vol. 
p.  121.  A  letter  on  the  same  su^ect  r^dtircsscc!  u.)  Professor  Forbes,  by 
Mr.  Webster,  Sec.  loitt  C,     appeared  iu  our  number  for  March,  p.  184. 
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mical  coUaelioiia,  and  periodical  woHo^  mpedtog  it.  The 

most  cc^ious  references  I  have  fimiid  amongst  German 
authors,  but  these  1  bave^  in  almost  every  case,  been  able 
to  verify  by  a  reference  to  the  original  anworities.  The  re- 
sult has  been  a  reduction  to  a  few  of  those  authors  who  have 
added  anythinj^  of  consequence  to  a  subject  which  has  rather 
been  one  of  o})iiiioti  tlian  oi'  science,  until  lately;  and  to  still 
fewer  of  those  wlio,  by  any  one  original  observation  or  expe- 
riment, have  added  a  single  mite  to  the  data  fur  ruaiioning. 
The  mass  oi  copyists  1  may  pass  over  in  silence,  or  with  little 
notice,  and  thus  I  hope  to  be  able  lu  reduce  into  moderate 
compass  the  results  of  a  considerably  tedious  investigation. 

It  is  inipossible  to  advance  any  consistent  theory  about  the 
coloors  or  dawtiy  sunset,  and  clouds  generally  wiUiout  tndii- 
dinc;  the  fact  of  the  blue  ooloor  of  the  iky*  Tlie  Bnt  notice  I 
find  (|aofced  on  the  subject  bjr  way  of  explanatKm,  is  Leonardo 
da  Vuu^s%  who  attributed  it  to  the  mixture  of  the  while  solar 
light  reflected  from  the  matter  of  the  atmospheret  with  the  in- 
tense darkness  of  the  celestial  spaces  beyond.  This  doctrine 
was  also  maintained  by  Fromond,  and  later  by  De  la  I^rc^ 
Funk,  WolfiT,  and  Musschenbroek,  after  the  Newtonian  theory 
of  colours  should  have  banished  such  reasonings  from  science. 
Tt  wfis  still  later  revived,  to  the  disgrace  of  modern  physics, 
aiHoiiost  the  chromatic  fancies  of  Gotbef*  Otto  Guericke 
had  nearly  similar  views. 

The  first  trace  ol  a  more  reasonable  doctrine  1  find  quoted 
from  tiie  writings  of  HonoraUi^  Fabrit?  probably  li  oni  his 
Optical  Essays,  published  at  Lyons  in  iGG7,  ami  whieli  nmst, 
theieloie,  have  been  independent  of  Newton's  observations  §. 
In  opposition  to  the  doctrines  of  Fromond,  Fabri  attributes 
the  colour  of  &e  sky  to  the  reflection  of  lieht,  by  corpuscular 
partides  floating  in  the  atmosphere;  and  Mariott^  atx>ut  the 
same  time,  seems  boldly  to  have  maintained  that  the  colour  of 
air  is  blue  ||. 

Newton's  thoughts  on  this  suljeet  ate  given,  with  his  cus- 
tomary modesty^  rather  in  the  form  of  suggestions  than  asser- 

♦  Traitc  ih'  la  Peiniurc,  quoted  in  Gehler*«  Woiterboch,«rt  jOmotfUSft^ 
f  Farbentehre,  i.  5!),  quoted  by  Humboldt* 
1;  £berhard  in  Rozier,  i.  620. 

$  Fabri'f  Dtaliignei  (1669),  of  which  I  liave  foond  a  copy  in  the  Advo- 
cates* Library,  contun  many  allu^ons  to  the  imperfect  transparency  of  the 
air,  and  the  foreign  particles  raized  with  it ;  hut  I  do  not  find  his  Aeory  of 
the  blue  colour  deariy  stated. 

II  *  On  pent  croiie  qoH  y  a  dei  coideurs  primitives  dans  qiielques  ooipi, 
comine  du  bleu  dans  I'air  II  semble  qu'il  y  nt  do  yttd  (fans 
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ticMis;  and  as  many  writers  of  the  Inst  century  have  only 
vefirodticed  bis  ideas  with  slight  altenitiotis»  it  is  important  to 
observe  his  own  exact  statement  of  them,  Newton's  opinion 
lespecdn^  the  colours  of  natnral  bodies^  whatever  judgment 
we  may  lorm  as  to  its  universal  application,  was  singularly 
iogenioa^  and  w^  worked  cmt  He  had  discovered,  in  tlie 
course  of  his  memorable  investigation  on  the  colours  of  thin 
plates*  that  every  transparent  body  begins  to  reflect  colours 
at  a  certain  thickness ;  that  these  vary  according  to  definite 
Irw«,  as  the  thickness  diminishes,  passing  through  an  immense 
variety  of  compound  tint?,  until  at  length  it  becomes  so  thin 
(as  in  the  case  of  the  soap-bubble)  as  to  be  incapable;  ot  re- 
flecting any  colour  at  all :  the  last  colour  it  reflects  bemg 
orange,  yellowi^h-wliiie,  and  finally  blue,  before  they  vanish; 
these  are  called  colours  oi  the  first  order.  Kow,  on  this  sub- 
ject, Newton  says,  "The  blue  of  the  iiibi  order,  though  very 
faint  and  little,  may  possibly  be  tlic  colour  of  some  substances ; 
and  particalarl  V  the  azure  colour  of  the  sky  seems  to  be  of  this 
order.  For  all  vapours^  when  they  be^n  to  condense  and 
ooftgnlete  into  small  parcels,  become  first  of  that  bigness 
whmby  such  an  axnro  must  be  reflected  before  they  can  con- 
stitute doods  of  other  colours*  And  so  this  being  the  first 
colour  which  vapours  begin  to  reflect,  it  ought  to  be  the 
odour  of  the  miest  and  most  transparent  skies  in  which 
vapours  ave  not  arrived  to  that  grossness  requisite  to  reflect 
other  colours,  as  we  find  it  by  experience*."  In  another  pro- 
position, he  says;  "  If  wc  consider  the  various  pha-nonieim of 
the  atmosphere,  we  may  observe,  that  when  vrtpoiirs  are  first 
rnised,  they  hinder  not  the  transparency  of  the  air,  hi  injr  di- 
vided into  parts  too  small  to  cause  any  refieclioti  hi  their  su- 
perficies. Uut  when,  in  order  to  compose  drops  of  rain,  they 
begin  to  coalesce  and  constitute  globules  of  all  interuiciliate 
sizes,  those  globules,  when  they  become  of  a  convenient  sizo 
to  reflect  some  culuurs,  and  transmit  others,  may  constitute 
donds  of  various  colours,  according  to  their  sizes ;  and  I  see 
not  what  can  be  rationally  conceived  in  so  tranntarent  a  sub- 
stance as  water  for  the  producdon  of  these  colours,  besides 
the  various  sixes  of  its  fluid  and  globular  parcdsf.'* 

The  theory  of  Newton,  thernore^  embraces  the  colour  of 
clouds,  whether  by  reflected  or  transmitted  light,  as  wdlas 
that  of  the  blue  sky.  He  applied  a  modification  of  the  same 
theory  to  explain  the  corona!  round  the  sun  and  mooot*  The 

•  Optics,  Cook  ii.  Part  iii.  Pinm.  ni«  f  ll"d«  ^tog*  v*  ead. 

t  BodLii.FMiv.Obi.i3. 
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air  he  seems  to  have  briieved  to  b«  devoid  of  colocnr«  and  tbi 

reflective  particles  to  consbt  of  vapour  foreign  to  it. 

The  idea  of  Mariotte  of  the  inherent  quality  of  the  sky  to 
reflect  blue  lit^ht,  was  next  prominently  stated  by  Boufruer, 
whd  further  put  it  in  so  palpable  a  tonii  as  to  have  been  ge- 
nt rally  quoted  since  as  a  complete  explanation  of  aerial  co- 
lours ' .  lie  ub^ei  vo,  iliat  as  red  lij^ht  penetrate-  turther  than 
blue  (the  reason  is  not  mentioned),  iIr  latter  is  wholly  reflected, 
whilst  the  former  reaches  the  eye  ;  aiul  this  theory  was  further 
iiujirovcd  by  laLci  wiitei.s,  by  ascribing  buptiiur  momeulum  to 
the  red  rays,  and  inferior  to  the  more  refrangible  ones.  Smil^ 
author  of  the  System  of  Optics»  mKmmmMmykmf  but 
irith  grtattr  dmmm.  *^Tbm  blot  Gobur  of  a  olaar  sky/' 
be  tayiy  **fbowi  inaolftBtly  tbsl  the  blua-iaaking  rays  am 
more  onpioaaly  ftfleciad  from  pun  Mir  than  thM  of  any 
ocfaer  colour ;  ooMeqaaiitl/  th«7  ata  lais  oopiooely  tnmanHtad 
through  it  among  the  MK  that  come  from  the  sun,  aii4  iO 
much  tha  last  as  the  tfaot  of  atr  through  which  they  pass  ia 
the  longer.  Hence  the  common  colour  of  the  sun  and  moon 
is  whitest  in  the  meridian,  and  crows  gradually  more  inclined 
to  diluted  yellow,  orange,  and  red,  ns  they  descend  lower; 
that  is,  as  the  i  ;u  s  are  transmitted  through  n  longer  tract  of 
airt;"  and  ho  he  explains  the  colour  of  the  moon  in  eclipsaa 
by  the  altered  light  refracted  by  the  earth's  atmosphere. 

Next,  Euler  (1762)  maintained  the  same  opiaiuu  as  to  the 
blueness  of  the  sky.  "  It  is  more  probable,"  he  say*;,  **  that 
all  the  particles  of  the  uir  should  liavea  iaiiiliy  bluish  €;ist,  but 
SO  very  faint  as  to  be  imperceptible,  until  presented  in  a  pro- 
digioui  mass,  such  aa  the  wnc^  axteitt  of  the  atmospheray 
than  that  this  oolonr  it  to  be  aieribad  to  Tapoan  floaohf  In 
the  air,  which  do  not  pertain  to  it  In  laoii  the  fNirer  tha  air 
ii^  and  tha  more  purged  from  txhalationi  the  brighter  it  tho 
Initre  of  heaten'a  acofi^  which  is  a  tirfSaicDt  proof  diat  m 
must  look  for  the  reaaoo  oi  it  in  ike  noimn  ^tiU  propttpm^ 
Mei^theairXr 

The  Abbe  NoUet  (1764)  attributes  the  bloa  oolour  of  tha 
sky  to  its  reflecting  those  rays;  but,  strangely  eiKragh,  he  8Up« 
poses,  that,  in  order  to  convey  that  tint  to  the  eye,  they  must 
previously  have  come  to  the  earth,  been  reflected  by  it,  and 
Stopped  in  their  second  traxtsit  through  the  atmosphere.  Tha 

*  TraiU  fOpiujue.p,  He  Ittewild  mBf/^  the  colooiid 

shadows  noticed  by  Bufion. 
t  Smith's  Optics,  vol.  ii.  Remarks,  Z^^. 

X  Rolor's  hmm  (tmahAioB},  &  M7. 
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eotar  of  tiM  sun  in  a  fog  he  attributes  to  the  fogttofipiiigtlMi 
blue  rays,  at  whieb  time,  he  mpt,  tbe  itniot{ihera  must  apptir 
bhie  externally  to  an  observer  in  the  moon*. 

A  very  clever  but  little  known  writer,  Mr.  Thomas  Mel- 
vill,  who  died  in  1753,  o^jed  twenty-seven,  has  left  some  in- 
teresting observations  exactly  to  our  purpose,  In  a  paper 
published  in  the  second  voluiuc  of  the  Edmbuiifh  Physical 
and  Literary  Essays  f.  Amongst  other  acute  remarks  on  op- 
tical subjectSy  after  appruvinn;  of  Newton's  theory  of  the  blue 
colour  of  the  sky,  he  objects  lu  his  explanation  of  the  liiiu  of 
&uiib€l,  jusUy  inquiring,  Why  the  particles  of  tlic  clouds  be- 
oome  just  at  that  particular  timey  and  noYer  at  aov  other,  of 
WMh  ttMBitnda  toM|iMte  tbeieooloim;  aocfwbjthM 
•ft  iSNlyi  if  evar,  tan  taieliind  with  bloa  and  graeii»  at  wail 
aa  ndy  orange,  and  ytUow?'  *<Moch  imtharf"  ba  add% 
<*iiino6  tba  atmonlMm  nflaou  a  graatar  quantity  of  tba  bloa 
and  fiolat  faya  uan  of  tba  raalf  tbe  mm'i  light  tranamttiad 
through  it  ought  to  draw  towards  ofwiga^yeUow  or  rady 
atpacially  when  il  pittas  through  tbe  greatest  tract  of  air; 
aooordingly,  evefy  one  most  have  remarked  that  the  sun's 
horizontal  hght  is  sometimes  so  deeply  tinctured,  that  objects 
direrti  V  illuminated  by  it  appear  of  n  hii^h  orange  or  even  red  ; 
at  that  instant,  is  it  any  wonder  tliat  the  colourless  clouds  re- 
flect the  same  rays  in  a  more  bright  and  hvely  manner?"  This 
he  niore  fully  illustrates,  and  then  adds, — "Does  it  n(;t  greatly 
conlirin  this  explication,  that  these  coloured  clouds  immedi- 
ately resume  that  dark  leaden  hue  wiiich  they  receive  liom  the 
sky  as  soon  as  the  sun's  direct  rays  ceai>e  to  iitrike  upon  them  ? 
For  if  their  gaudy  colours  arose  Uke  those  ike  soajhlmbbUf 
from  the  pardfliuav  aba  of  their  parts,  tbey  would  pretarva 
naariy  the  tamo  ooloon^  though  mooh  iUntar  wkm  iUimil* 
nated  only  by  the  atmotphere.  About  the  time  of  ttmtalf  or 
»Utda  ate|  the  lower  pan  of  the  sky  to  tome  dtitanae  on 
each  sido  ftom  the  phtte  of  his  settings  seems  to  iodine  to  a 
faint  sea-green,  by  the  mixture  of  his  transmitted  beams,  which 
are  then  yeUowiihf  with  aNhertal  blue;  at  greater  distancet, 
thb  faint  green  gradually  ohanget  into  a  reddish-brown,  be- 
cause the  sun's  rays,  by  passing  through  more  air,  begin  to 
incline  to  orange  ;  and  on  the  opposite  side  of  the  hemisphere, 
the  colour  of  the  horizontal  sky  inclines  sensibly  to  purple, 
because  hi*;  trj^nsniitted  light,  which  mixes  with  the  azure,  by 
pacing  through  a  stiil  greater  length  of  air,  becomes  reddish." 
i  have  quoted  this  passage,  because,  so  far  as  it  goes,  it  ex- 

•  Nollet»  Leemu  de  Phvnque,  vi.  17.  1765. 
t  Ei«e81*t9»Ac  Idfik  177(1. 
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plains  with  reoiarkablc  Lli_!;j;:incc  the  actually  observed  phie<- 
nomena,  and  because  it  exptjscb  ihe  iuhuflicieucy  of  the  theory 
of  iridescent  colours  to  explain  the  hues  of  sunset  The  theory 
of  vesicular  vapour,  or  jluaiiii*^  bubble*  of  water  as  constitu- 
ting clouds,  was  prevalent  even  at  a  far  earlier  period  than  this. 
Leibniiz  had  ^uppuitcd  it  in  the  stiventeenth  century*)  and 
bad  calculated  the  rarity  of  the  aethereal  fluid  with  wbiGfa  they 
were  supposed  to  be  fliled.  Krattenstein  (l?40)  had,  by  ao» 
tual  experiment  on  the  colours  which  they  veflected»  attempted 
to  estimate  their  thickness  by  direct  measurement,  to  find  their 
diameterf »  Saussure  demonstrated  the  existence  of  bodies 
apparently  so  constituted,  in  clouds  themselves:  but  I  nowhere 
find  that  he  has  applied  it  to  explain  their  coloration  on  the 
principle  which  Melvill  justly  condemns  in  thb  passage. 
Saoasure^s  opinion  of  the  blue  colour  of  the  sky  was,  so  far 
as  I  can  judge,  that  of  Mariotte  and  Bouguer:}:,  although  he 
alludes  very  pariicularly  to  bluish  vapours  as  foreign  matters 
floating  in  the  upper  regions  of  llie  sky,  which  he  bays  were  de- 
cidedly not  aqueous,  since  they  did  not  affect  the  hygrometer^ 
He  thinkb  thij>  may  illustrate  the  obscure  phisnomena  oi  dry 

ine  memoir  of  Eberhard  of  Berlin  on  this  subject^  coDi- 
tains  nodiing  to  deiain  us.  1  lie  author  seems  to  coincide  in 
the  theory  of  Mariotte,  and  spends  much  hiboar  in  refuting 
that  of  1m  Vinci, 

BeUYal's  elaborate  Theorv  of  the  Colour  of  Bodies,  we 
may  also  rapidly  dispose  o£  He  adopts  the  idea  of  Fabri,  that 
the  foreign  matters  su^Ksnded  in  the  air  become  the  means  of 
reflecting  blue  light,  and  transmitting  red,  on  the  same  prin- 
ciple as  arsenic  dispersed  through  glasa.  This  comparison 
to  the  acknowledged  phsenomenaof  opalescence^  is  not  wmn- 
portant**. 

The  greater  part  of  the  optical  writers  of  the  present  cen- 
tury have  cJofiely  ibliowed  one  or  other  of  those  already 

•  Opera  Omnia,  ii.  p.  ii.  8'?.  Edit.  1768.  "Curvnpores  elevcntur  non 
sperncnda  qua^stio  est,  uiquc  inter  alia  noo  mal^  concipiuntur  in  iilis  bullae 
Imentibiles  ex  pellicuia  aqiue  et  aere  iodoso  comtantes,  quale*  sensus  io 

liquoribus  spuniescentibus  ostcudit." 

f  Thcoric  dc  rKlevntion  ties  Va[)Ciirs  ct  des  Exllalai^on^  8;c.  Bordeaux, 
1740.  Quoted  in  Saussure's  Hygrowetrie,  |  and  in  Kunitz,  Ldirbuch 
der  Mcteorologie,  iii.  48.   The  diameter  he  made  «iVo>  and  the  thickuess 

X  Voijancs  dans  IcM  /ilpe$,  iv,  |  ^083. 

^  Hvgrometrie,  §  355. 
II  J6i(L  §  372. 

%  Rozier,  Introductioo,i.  618. 
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qiioteH.  The  writer  of  ihe  article  Optics  in  the  4th  edition  of 
the  EiH  yclopajdia  Briianiiica,  which  wns  revised  by  Professor 
lu)i)ihon,  gives,  as  an  opinion  which  he  considers  new,  that  of 
liouguer  and  Melvil!,  with  very  Htlle  mudiiication  or  additioD. 
He  assumes  the  greater  momentum  of  the  red  ray  (deduced, 
I  presume,  from  the  Newtuman  theory  of  refraction),  as  the 
explanation  of  its  greater  transmissibility,  and  the  reflection 
of  the  blue,  attributing  the  colours  of  sunset  to  the  former, 
those  of  a  pure  Rtmosphere  to  the  latter.  It  would  have  been 
more  correct,  however^  simply  to  amine  the  blueiiese  of  the 
Mtmosphere  for  reflected,  and  its  redness  for  transmitted  light, 
sinoe  we  see  in  diflerently  colonred  media,  that  the  assumed 
prerogative  of  the  red  ray  does  not  hold,  bdng  absorbed  by  a 
green  or  blue  ^lass^  whikt  the  other  rays  persevere. 

Homboldt  gives  no  poaitire  opinion  upon  the  colours  of  the 
atmosphere,  or  of  water*. 

It  is  singnlar  that  1  have  been  unable  to  discover  in  Dr« 
Young's  various  writings  very  positive  notices  of  his  opinion 
on  this  sTibject,  though  it  is  probable  that  he  coincided  in  ge- 
neral witii  the  view  last  stated f.  He  seems  to  luive  h  nfied 
strongly  to  Newton's  theory  of  the  colour  ot  bodies,  though 
he  was  not  insensible  to  it^  diihculties. 

Sir  John  Leslie  very  explicitly  adopts  the  theory  of  air  re- 
flecting blue  light,  and  transmitting  orange,  as  a  full  aiul  ade- 
quate solution  of  die  colour  of  a  pure  sky,  and  also  of  the  tints 
of  yellow,  orange,  red,  and  crimson,  which  characterize  the 
son's  light  when  near  the  horizonf.  The  important  obBer-* 
vation  of  £Sr  IX  Brewster  [|,  that  the  bine  light  of  the  sky  is 
polarized^  and  therefore  has  nnd«rgone  reflection,  is  conclusive 
on  that  point,  although  the  cause  of  the  peculiarities  of  the 
plane  of  polarization  in  difierent  r^ons  of  the  sky  is  not  easily 
explained  §. 

Sir  John  Herschei  coincides  with  Newlon  in  considering 
the  colour  of  the  sky  as  the  blue  of  the  first  order,  and  as  one 
of  the  most  satisfactory  applications  of  the  Newtonian  theory  f. 

But  the  author  who,  of  all  others  I  have  met  with,  supports 
Bouguer*s  theory  of  the  colour  of  the  sky  with  greatest  full- 

♦  Sfieht*?  Relation  Historique,  Svo,  ii.  116,  &c. 

t  See  hU  Nat.  Phii.  ii.  321,  Compare  pages  ti«i7»  &^^»  on  Newton's 
Theory  of  the  Gobur  of  Bodies. 

X  Encyclopaedia  Britannica,  art.  Meteorologi/.  The  same  theory  is  main- 
tained  in  the  article  rin/sical  Gcugmphi/  by  Dr.  Traill,  just  published* 

I]  On  New  Philosophicul  hi&trumeuu,  p.  319. 

§  Peclet»  TraiU  de  Physique,  ii.  307.  Brussels  edit. ;  Hcfiehsl  on  Light, 
art.  858,  and  Quetelet*s  Supplemeat  to  the  French  translatioo. 
Y  Esmy  on  lighii  art.  1143, 
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nms  and  ini^eiiuity,  is  Hi;iiules,  in  the  article  Abeiidrothe 
(evening  rcdness'i,  in  (icliler's  Physiknlisches  Wih'terbuch *. 
He  niainiuliis  tlie  colour  of  the  sun,  and  -surrounding  clouds, 
at  sunset  and  sunrise,  to  be  due  solely  to  the  colour  of  pure 
air, — a  doctrine  which  he  s>up[)orts  by  many  sii  ikiiii;  arga- 
nicius.    The  presence  of  vapours,  iie  observes,  is  aUvays  in- 
dicated by  a  dull  white,  mixed  with  the  azure  of  the  sky)  and 
the  compiemiQtary  oolotir  of  that  wfalta  whiflh  thould  bdoog 
to  lha  tranafntttod  ray  can  naver  ba  rad.   On  tha  comrarVf 
Im  saysi  tha  colour  of  tha  aon  aean  diracdy  throiwh  aloiM^ 
whan  m  iba  naridiaiif  is  always  whita^  and  tha  amot  a«in  of 
so  strong  a  mist  as  to  randar  hb  diso  easily  viewed  by  dia 
naked  ay«t  is  to  givi  it  tlia  appaaraoee  of  a  silver  piataf* 
Hia  beao^  of  tha  snnset,  he  farther  observes,  is  in  exact 
pfOportbn  to  the  purity  of  tha  atmospheric  bioa  during  tha 
day ;  and  the  only  reason,  he  asserts,  why  the  sun  appears  to 
set  red  through  vapours,  is  because  his  light  is  by  them  so 
much  diluted  that  the  colour  can  be  more  distinctly  perceived. 
The  colour  «>f  elevated  clouds,  at  some  distance  Irorii  the  ho- 
rizon, he  imputes  (as  Melvili  had  done)  to  the  great  space  of 
air  which  the  light  must  traverse  belure  it  reaches  them,  and, 
after  doing  so,  before  it  falls  on  the  eye.    The  green  colours 
of  the  sky  he  attributes,  as  Leslie  and  most  other  writers  have 
done,  to  the  reflected  blue  light  mixing  with  the  transmitted 
oradge.   Tliii  theory  was  never  so  ably  handled. 

[To  be  continued.} 


LXlV.   On  ihc  Alluvia  of  Babylon la  and  Chaldcca,  By 
Charles  T.  Beke,  Ph,  Z).,  F,S»A, 

To     Editan  iff  the  PhiloMj^hieaL  Magaxmc  and  JoummU 

Genxllmen", 

JT  is  now  two  yen  I  S  since  I  last  addressed  you  on  the  ad- 
vance  of  the  land  at  the  head  of  the  Persian  Gidf  X ;  1  am 
now  induced  to  revert  to  the  subject  by  tlie  recent  publicatiou 
ul*  Mr.  Ains worth's  "  Researches  in  Assyria,  Babylonia,  and 
Chaldaea,"  (London,  1838)|  in  which  work  are  given  the  gao* 
logical  rasults  of  tlia  Bupliratas  Expadition  under  tha  able 
conduct  of  Colonel  Chesney. 

Without  goin^into  the  details  of  Mr.  Alnsworth'a  in?eati- 
gadons,  it  is  sufficient  to  say  that  he  decannines  *"  sO  lari  the 

•  Vol  i.  p.  4.  &c.  1825. 

t  Gehkr^s  llqnrikiiiichei  WdrtaDodi*  vd.  i.  p.  6,  Nols. 

}  S«a  LoofU  and  Ediab.  Fbil.  Mug*  for  July,  1897  $      !!•  F«  M» 
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outline  of  the  sea  of  Oman,  or  Gulf  of  Porsin,  the  earliest 
times  oi  iuilhentic  history,  \j,  e,  as  appear:s  Irom  the  context, 
at  the  time  ot  Nearchii»  &  voyage,]  as  to  trace  it  from  the 
territory  of  (ihoreVn,  by  Jebel  Siii;ini  oi  Teretion,  Zobeir, 
Spasmus  Chatnx,  and  the  Valliaii  Tasini  in  an  iirulcfined 
line  across  Durakstan  or  Ka'ban,  to  the  Arosis  or  liKliy  in*;*' 
and  he  also  finds  evideuce  of  the  former  existence  of  n  lako, 
formed  by  tbft  jnnotion  of  the  Tlgrii  and  the  Cboaspes  or 
EsUbus)  and  wAttidiDg  IWmu  the  iieighlicmrliood  of  Diiidoilft 
to  tlMt  of  Ajnaii  (littwAk),  iiid  bottad«d  to  the  oottb  1^  tlio 
ttnitorv  of  Amp6,  Aphltf^  and  Apamca^  and  to  tba  south  bjr 
that  of  Mesene  and  Charaxf*"  Hia  ooocltiiioii  aa  to  thi 
adfince  of  the  land  hi  thk  loaalitjr  fenanUy)  isj  that  it  may 
be  eidotiiatad  at  abont  80  yards  per  annum ;  whidi  gives  abOdt 
95  miles  of  inarnaia  afam  the  time  of  Near«hii%  aod  i^oat 
doobto  that  quantity)  or  70  miles,  fot  the  ontira  advatloa  aiOOl 
the  earliest  post-diluvian  periods  | . 

Hence  it  follows,  as  Mr.  Ainsworth  himself  state*? §,  that 
"  Nearchus's  fleet  must  have  taken  a  diagonal  or  north-west 
course  across  the  cmintry  which  now  forms  part  of  Dorakstan 
and  Mahersi;"  a  conclusion  in  direct  opposition  to  the  opi- 
nion entertained  by  Dr.  Vincent,  that  **  the  pilot  on  board 
Nearchus's  ship  steered  exactly  tlie  same  course  as  M^CIuef's 
Karack  pilot  2000  years  afterwards |{;"  and  a  suilieienL  cuno 
firmatbn  of  the  oorreetness  of  the  former  of  the  two  proposi** 
lioila  adfanoad  by  Itoe  bi  my  dispnla  with  Mr.  Cnrterf  namelyi 
<«  that,  within  tfao  period  of  htatOiyv  an  advance  of  the  laiid 
upoil  the  aea  haa  taken  plaei  of  anflkient  tnmortaliee  to  ndkct 
eniAfrMii^  the  geography  ^e  kMaUdei  ill  qdeatlon  if>'^-^ 
'*and  aoobi  therefore,  as  to  render  the  descriptions  of  Mdaot 
writers  inapplicabie  to  the  present  state  of  the  country**.** 

The  other  of  my  propositions  was,  "  that,  within  the  same 
period  of  history,  the  advance  of  the  land  upon  the  sea  has 
been  so  great  as  (independently  of  all  other  arguments,)  to 
warrant  my  conclusion  with  respect  to  the  non-identity  of  the 
liabyjon  of  Nebuchadncz/iu  and  the  Babel  of  Genesis ff."  Oti 
this  point  Mr.  Ainswortli  tlilFers  entirely  from  nio;  inasmuch 
as  he  makes  the  total  advance  ot  the  land  since  the  Flood 
only  about  70  miles,  whereas  according  to  my  hypothesis  it 
must  have  been  at  least  four  times  a$  much. 

e  8m  Load.  U  BAnb.  Pliil.  Mag.,  vol.  xi.  pp.  193,  IM.     f  /Ml 
X  See  p.  194.  §  p.  187. 

jl  Commerce  and  Navigntlon  of  t!ie  Ancients  in  the  Indian  QcsSD, 
vol.  i.  p.  466  i  and  see  Lond.  and  Edinb.  Phil.  Mag.,  vol.  v.  p.  248. 
5  L.  4k  fi.  PbiL  ]%..  vol.  viii.  p.  £06.  iM  vol.  ix.  p.  4S. 

ft/M;^].viiip.AOa 
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With  all  doe  deference  to  the  opinioos  expreised  by  Mr. 
Ainsworth,  and  with  a  full  consciousness  of  the  ^real  edvati- 
tages  which  he  has  derived  from  an  actual  acquaintance  with 
the  localities  in  question*  I  will  here  merely  raise  one  princi- 
pal objection  to  the  conclusion  come  to  by  him  as  to  the  ad-^ 
vance  of  the  land  since  tlie  Noachlan  deluce  beinjr  no  more 
than  70  miles,  from  llie  cin  umstance  that  one  of  the  main 
grounds  for  his  tlius  resirictiug  it,  is  the  assu?npiion/m  the  very 
outset  of  his  arguments*,  that  the  site  of  Babylon  is  actually 
ideiuical  with  that  of  the  lower  of  Ikhe! ;  an  assumptioa 
wliich  Il-iuIs  him  into  diiliculties  not  easily  to  be  surmounted* 
1  will  brietly  explain  liow  this  is. 

Mr.  Ainsworiii  biaies  as  tlie  result  of  his  observatioiis,  that 

the  last  of  the  deposits  by  transport  that  is  met  with  in  that 
portion  of  the  basin  of  the  Euphrates  which  presents  a  rocky 
soil.  Is  at  a  very  short  distance  to  the  sooth  of  Hil  t'')  and 
that  **  the  limits  of  the  Maria  are  met  with  to  the  north  in 
low  hills  and  undulating  land  of  tertiary  rock  lbnnations» 
which  advance  to  the  banks  of  Euphrates  at  Mesjid  Sandap 
'  biyah,  across  the  river  aboQt  eight  miles  above  Felujah  or 
Anbar,  and  at  the  Pylae  of  Xenophon  rise  in  low  hills  above 
the  plain  of  Babylonia,  and  towards  Tigris  are  lost  in  the 
plains  traversed  by  the  Median  wail  t."  This  is,  in  fact, 
giving  the  tract  of  country  actually  formed  by  the  alluvial 
deposits  of  the  river  almost  the  very  same  extent  northward 
(i,e.  above  70  miles  to  tlie  northward  of  the  ruins  of  Ba- 
bylon, ):is  is  co}ijecturally]im\  down  in  the  map  prefixed  to  my 

Ot  ii^iiiLS  Biblica;."  Further,  the  western  ;uid  eastern  limits 
attiibuud  by  Mr.  Ainsworth  to  these  alluvia}  apparently 
approach  also  very  nearly  to  tlie  limits  given  to  theiii  m 
my  map  jj.*' 

•  p.  104.       t  pp.  103, 104.        I  pp  112, 113.       §  n.  113. 

II  The  two  severest  and  most  detailed  critiques  of  mv  Ori^M  JNAffnv 
are  from  the  pens  of  the  well-known  rationalist  Dr.  Paulus,  in  the  HeideU 
hrrfyrr  Jahrbiucher  for  January  1835  (new  scries,  vol,  ii.  pp.  43 — 61), 
and  the  Rev.  H.  H.  Milman  in  the  Quarterly  Review  for  November  1834 
(vol.  Hi.  pp.  49(^519>  Both  these  writers  defend  the  traMtmd  identi- 
fication of  Babjlon  with  Bal^cl !  The  latter  says  (p.  501),  irith  reference 
to  the  above  subject,  "  Mr,  Deke's  is  the  first  attempt  to  reconstruct 
history  on  the  principles  oi'  the  youn^  science  of  geology;  but  if  hit>torical 
speculation  alhet  itsdf  with  science,  it  must  submit  to  nil  the  severe  rules 
*  (MP  scientific  disquisition.  It  nntst  take  nothing  for  granted;  it  must  not 
be  contented  i^  uh  sketcliing  on  a  map  the  pmbablc  line  of  coast  which 
it  may  choose  to  assign  to  the  Persian  Gulf  or  any  other  body  of  water. 
U  must  not  only  enlarge,  if  necessary,  the  borders  of  the  received  chrono- 
logy, but  be  in  possession  of  accurate  geological  information  as  to  die 
nature  of  the  dry  land  which  it  thus  converts  into  sea.  When  Mr.  Lyell^ 
or  some  other  equally  observant  and  highly  gifted  geologist  slmll  hate  sur- 
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Having  thai  shown  thai  *^  there  occurs,  at  a  rough  cakm- 
lation,  a  distance  equal  to,  at  the  least*  70  miles,  between  the 
limits  of  the  latest  deposits  by  transpcMt  and  the  plain  of 
Babylon*,"  Mr.  Ainsworth  proceeds  toargue,  that  "as  the  site 

of  Babylon  separated  by  a  wide  extent  of  (leposits  of  a  dif- 
ferent nature  from  the  latest  deposits  b^transport  which  belong 
to  the  basin  of  the  Euplirates,  it  is  evident  thai  it  is  impossible 
to  reconcile  the  suppobiliun  of  these  latest  cieptJsiLs  by  trans- 
port being  idt^ntical  with  the  Noachian  deluge,  and  of  the 
deposits  which  intervene  between  them  and  the  soil  of  tlie 
Tower  of  Babel,  liaviiig  been  cleposiled  in  the  short  interval 
of  time  between  the  Deluge  and  the  dispersion  of  man- 
kind t*" 

He  therefore  oondudesy  that  ^the  aUavlum  of  the  En- 
phrates  divides  itself  distinctly  into  that  which  was  ante-Ba* 

bylonian  (being  also  ante^Noachian)  and  that  which  is  post* 
Babylonian ;  and  the  coroparatively  large  extent  of  ante-Ba« 
bylonian  alluvium  contains  whatever  matters  the  great  cata- 
clysm deposited  upon  tlie  surface  of  the  earth  i** 

But  in  coming  to  this  result,  Mr.  Ainsworth  does  not  ap* 
pear  to  have  considered  a  further  conclusion  which  must 
necessarily  follow  from  Iiis  premises.  It  is,  that  if  the  al- 
liiviu!  deposits  of  the  basin  of  the  Eupin  alcs,  consisting,  as 
he  informs  us,  of "  clays  remarkable  for  containing  an  ex^ 
cess  of  chloride  of  sodium  or  marine  salt  and  extending 
from  the  neighbourhood  of  Felujah  as  far  as  the  sea  "  to  the 
exclusion  of  all  other  formations  (|,"  be  partly  of  aJite-  and 
partly  of  post-Noachian  origin,  ilien  the  Noacliiaii  deluge  it- 
self has,  in  point  of  fact,  left  no  intervening  traces  whatever 
of  its  separate  existence ;  and  as  such  an  event,  let  it  have 
originated  as  it  may  could  not  possihly  have  happened  with* 
ontleaving  traces,  and  those  strongly  marlced  ones,  of  its  oc- 

veyed  the  whole  of  this  tmct,  and,  on  his  geolo^cal  responsibility,  sinl! 
have,  established  we  will  not  say,  but,  found  reasonable  j^ounds  for  con- 
jecture, that  at  the  date  assumed  by  Mr.  Beke  the  sea  did  advance  so  far 
inland,  we  shall  bow  to  ilif  authoritj.** 

It  is  therefore  most  gratifying  to  me  to  he  able  thus  to  appeal  to  Mr. 
Ainsworth  as  an  authnrifvfor  tlie  fact  that  Mr  allumal  deposits  do  actually 
extend  so  Jar  inland  I  hud  asserted.  Their  dale  is  now  the  only  point  in 
^estion. 

*  p.  W'i. 

t  pp.  104,  105. — Mr.  A.  acconlimilv  considers  these  latest  deposits  by 
transport  to  be  the  remains  of  a  cataclysm  anterior  to  the  Noachiaq  dc* 
luge.  See    101.         t  p.  107.        $  p.  105.        |j  p.  100. 

**  Mr.  Ainsworth  cites  without  disapprobation  my  eMttruction  of  the 
Hebrew  words  "  fountains  of  the  great  deep,"  as  meaning  the  "  clouds 
whence  i  attribute  the  l*loud  to  raiu  alone,  bee  Orig,  BiU,,  p>  319  teq. 
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curreiice,  to  say  that  it  has  left  no  marks  of  its  separate  ex- 
istence it  tantamount  to  saying  that  it  bad  no  existence  at  alL 
Tlwt  tlw  ia  vat  Mr.  Aiaiiivrtii*!  Inliittlmi  ia  mi«iiC|  mA 
yet  it  ia  wAj  a  conriliffy  iMvitably  raralliBf  Asm  hit  amr 
mama.  Ham  1 6el  penmadad*  tliafe  man  mtMm^timThm 
vtU  admit  that  tha  whola  of  th*  allnvial  dapoaita  of  B^yl«ib 
•ad  Glialdaea,  being  of  tht  mmfimtHtm^  wltlKHit  tha  iolw* 
vaatfon  of  the  vmuSna  of  any  cattudytm,  and  prooaadim|  finaa  • 
canaai  which  are  at  the  pfaaanldajatiU  in  active  operation  at 
tlM  mouth  of  the  Eupbntat*  woitnaaaasarilv  have  originated 
altogether  since  the  Noachlan  deluge.  If  tois  be  conceded, 
then  Mr.  Ainsworth*s  own  arguments  *  to  prove  that  the 
distance  of  70  miles  between  the  coiiiniciKement  t)t  the  al- 
luvia and  thi  siu;  of  Babylon,  could  not  have  been  lurmed  in 
the  period  between  the  Deluge  and  the  ereciion  of  the  Tower 
of  Babel,  and  conseejiiently  that  the  site  of  the  former  cannot 
possibly  be  idLiitified  with  that  of  the  latter;  and  when  once 
this  identification  is  done  away  uith,  and  the  simple  liiiLoiitu- 
geological  question  is  left  free  li  om  the  clog  placed  on  it  by 
Uia  locality  traditioiiaUy  attributed  to  the  Tqwar  of  Babalv  i 
hava  ovary  raaion  toazpeot  tbat  Mr,  Atnawmth  will  sao  wiKt* 
aiant  grounda  for  altering  his  oiNttkm  with  raipfct  Id  thn 
ra/r  dt  die  advanoa  in  mmer  wf%d[  the  allnml  dapoiila 
upon  the  sea. 

That  all  the  historical  evidaneaa  $m  in  favour  of  Mparating 
tba Babylon  of  Nebuchadnezzar  fVom  thaBabal  of  Oanasis,  haa 
liaan»  I  appre|iaod»  already  luffiaiontly  ahown  by  ma  in  tlio 

pages  of  your  Joomal. 

I  should  have  wished  to  come  here  to  a  conclusion ;  but 
before  doing  so,  I  fim,  howavar  unwilliiigly»  compoUod  to 
advert  to  jnioilier  snhj^et. 

Before  proceeding  on  liis  Expedition  to  the  Euplii  aiea,  Co- 
lonel Chesney  was  so  kind  as  to  assure  me  that  the  opinions 
expressed  in  m^'  Origmes  Biblica  with  reference  to  die  coun- 
tries he  was  gomg  to  visit  should  receive  every  attention,  and 
from  the  frequent  reference  to  my  writings  made  by  Mr.  Aius* 
wortb|  I  conclude  that  if  that  gentleman  was  not  alreadv  ac- 

2uaiotad  wttfa  my  woik  it  was  placed  in  hl«  handa  by  Oolonal 

I  will  not  think  of  complain  in^r  that  in  every  tnUfmea  lo 
wbicfa  Mr.  Atnaworth  baa  (bund  u  axpadiant  to  rolar  to  me^ 

with  a  single  exception,  that  with  respect  to  the  cnoae  of  the 
Delugei  in  p.  107}  it  haa  been  only  to  differ  from  me  in  opi*  . 
nion  f.  Neither  will  I  attampt  the  invidioni  taak  of  aeektag 

•  p.  106.  t  See  ppifia      li^      160^  m. 
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how  far  dw  opisiolM  cnmieUited  by  me  might,  not  unr^iaoiif* 
ably,  be  pratiUBed  to  hate  ffivan  rise  to  tha  •xpressSon  of 
aiowar  views,  or  to  tba  oooMOerBtioi)  of  tba  laina  ao^ects  on 
tha  part  of  that  ^tlamaa:  I  am  atcn  willing  to  soppoie  thai 
jmch  coincidences  as  may  exist  are  accidentaU  Bol  I  eamml 
do  otherwise  than  express  my  regret  that  in  one  particular 
itistance,  in  which  he  has  done  me  the  honour  to  adopt  not 
nitiely  my  opinions  !)nt  actually  my  words,  reference  should 
not  have  been  niadt;  to  the  source  from  which  they  were  de* 
rived.  The  passage  in  question,  as  girea  by  us  both,  is  as 
follows : 

In  making  the  doiHgaaog  Ip  order  to  form  even  an 
calcnlatkm  [as  to  the  compara-  apprcnUmative  opinion  upon 
tive  advance  of  the  land  In  the  the  amount  of  time  which  the 
Adriatic  Sea  and  in  the  Per-  alluvial  formations  of  Baby- 
sian  Gulf,]  it  has  been  as-  Ionia,  Chaldtra,  and  Susiana 
sumed  that  the  circumstances  have  occupiet!  in  their  depo- 
are  similar  in  both  ca^es:  this,  sition,  all  the  various  circuni- 
liowever,  is  not  precisely  the  stances  of  their  origin  must 
case.  The  Adriatic  is  a  gulf  be  taken  into  iiccount. 
in  a  tideless  (or  almost  tide-  The  first  and  most  irii- 

less)  sea:  the  rise  and  fall  oi  portant  of  which  is,  &c.  &c. 
the  tide  at  the  head  of  the  '*  Fifthly,  the  nature  of  the 
Parskin  Gulf  is  (L  believe,)  as  waters  whidi  reedve  these  al» 
modi  as  8  or  9  feat  at  spring  luVlal  deposits.  Tba  rise  and 
tidas.  From  tba  affaetp  mare*  fhll  of  the  tide  at  the  head  of 
ibrtt  of  tide^  and abofrom  tba  Persian  Gulf  is  at  mueh 
tbal  of  a  current  whieh  sou  as  nine  or  ten  ISaat  in  spring- 
across  dia  bead  of  tba  Persian  Udep.  There  k,  besides,  a 
Gulf  from  east  to  west^  tha  oonelant  current  which  sct^ 
accumulatiofi  at  the  mouths  acraes  the  head  of  the  gulf 
of  the  rivers  would  doubtless  from  east  to  west ;  the  accu« 
be  checked,  and  a  portion  of  mutations  at  the  mouth  of  the 
the  alluvium  would  be  carried  rivers  hrncc  meet  with  a  check, 
east  [west]'Ward  rmd  south-  and  a  jxjrlion  of  the  alluvium 
ware!,  nnd  hv.  dispersed  in  is  carried  to  the  westward 
those  dire  ctions  over  the  hot-  and  southward,  and  dispt  rsod 
torn  of  the  gulf.  That  such  over  the  bottom  of  the  Gulf; 
!s  actually  the  case  is  shown  that  such  is  actually  the  case, 
by  the  chart  of  this  gulf  lately  is  shown  by  the  chart  ui  the 
constructed  by  the  ollicers  gulf  lately  constructed  by  the 
employed  in  its  survey  by  the  officers  amployad  in  the  sur^ 
East  India  CSompany;  from  vey  by  the  ilonovfabia  tha 
which  it  appear^  that  idiilst  East  India  Company,  from 
along  tba  north -eastern  or  which  it  appears  that  wbibt 
Peman  side  of  the  gulf  the  '  along  the  north  eaUtfit  or 
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depth,  in  gn-ai  part,  exceeds  Persian  side  of  the  gulf,  the 

forty  fathoms,  aluiig  the  whole  depth,  in  great  part,  exceeds 

of  the  Arabian  or  western  and  40  fathoms,  aloiifr  the  whole 

southern  side  it  varies  from  of  the  Arabian  oi  nurth-west- 

twenty  fathoms  to  shallows  ern  side,  it  varies  from  IG  fa- 

wfaich  are  unnavigable,  and  thorns  to  shallows  wliich  are 

whicby  to  all  appearamx^  will  unnAfigable,  and  which  to  all 

soon  rise  altogether  above  the  appearances,  wfll  soon  rise  al- 

kvei  of  the  sea,''»Phih  Mag»  togcAher  above  the  level  of  the 

fiw  July  18S5|  vol.  vii.  p.  4S*  sea/*— Ainswortfa*  p*  141* 

I  am  ready  to  believe  that  the  omission  of  the  reference  to 
me  has  been  unintentional ;  still,  in  justice  to  myseU^  I  am 
bound  to  allude  to  the  fact. 

I  am.  Gentlemen,  yours,  &c., 

Leipsv,  March  93,  1830.  Chablbs  T.  Bkke. 

LXV.  Obiervations  on  the  AnH'lnfammaUe  and  Anti-Dty^ 
Mot  P<men  qf  the  Subcarbonate  cf  Soda  and  other  SaUsm 

Bf/  TIouATio  Prate n,  jSij',* 

GAY-LUS«SAC  some  years  ago  stated  that  if  paper 
*  be  clipped  in  a  solution  of  pho^)hate  of  ammoniii  and 
dried,  the  iti/tammabilityf  of  such  paper  is  destroyed. 

I  was  induced  by  this  observation  in  the  winter  of  1836  to 
prosecute  this  subject :  mid  at  that  period,  calico,  wood  and 
paper  were  kc})t  immersed  m  various  saline  soiutiotis  for  days 
together,  in  order  to  ascertain  the  c onijiarativc  ( iierirv  of 
sucli  sohitions  in  destroying  the  ])ro|)city  ol  iiillaniuMibiJity. 
As  tile  object  of  these  expciimcuU  was  alLogclher  practical, 
those  saline  solutions  only  were  tried  which  could  be  obtain- 
ed at  a  sufficiently  low  rate  for  general  use.  Accordingly,  for 
the  phosphate  of  ammonia  proposed  by  M.  Gay-Lussac,  the 
muriate  was  substituted;  and  this  was  found  to  have  the 
greatest  effect  in  destroy  in<^  the  inflammable  property  of 
wood,  calico,  or  paper.  Wood  should  remam  e  week  or  ten 
days  immersed  in  a  saturated  solution  of  it;  for  oalioo  and  lineii 
twenty  minutes,  and  for  paper  two  or  three  hours  at  furthest 
is  sufficient^.   If  either  of  these  be  dried  after  such  imroer'* 

*  Coramunicatod  by  the  Author. 

t  By  this  we  mean  that  the  paper  cannot  now  be  made  to  consume  vith 
fiam,   Udd  in  a  buroing  candle,  it  is  still  inm^&aidjf  carbonized  and 


t  Some  vertf  tkiek  paper  wai  nodared  tminflaromible  by  immanioe  fiir 

six  hours.  Of  course  toe  time  required  in  all  tbe«e  rn?ps  n-rtist  mry  with 
the  thickness  of  the  materials  :  but  when  wc  arc  sim  l-  tlnit  tlic  solution  has 
thoroughlt^  permeated  the  texture,  we  eliouid  take  it  uut»  us  this  may  be 
slightly  faijured  by  ramaiiiiDg  expoied  to  tbe  actum  too  ioqg.  These  ob* 
nervations  in  regard  to  the  tine  of  iouBflriion  apply  equally  to  mboar* 
lioiuiteof  fodst 
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8IOII9  and  then  put  into  tlie  flame  of  a  candie,  tliev  turn  black 
but  do  not  take  fire,  and  on  being  removed  from  the  candle 
they  do  not  continue  to  keep  alight  like  tinder^  ignited  as  it 
were,  but  without  flame.  Solution  of  muriate  of  tin  possesses 
an  anti-inflammable  properU'  to  the  same  degree.  These  tber&* 
fore  wiU  stand  first  on  the  list*. 

It  is  worthy  of  remark,  that  neither  calico,  linen,  paper,  nor 
wood  seem  to  lose  their  anti-inflammable  property  by  pro-' 
cess  of  time ;  at  least  I  have  some  specimens  m  my  posswioiiy* 
prepared  in  December  I836»  wJiich  are  still  as  inflammable 
as  at  first  This  seems!  in  aeoofdanoe  with  Prof.  Faraday's 
experiments,  who  did  not  find  the  mnriate  of  ammonia  to 
be  volatilisable  at  the  common  temperatures  of  the  atmo- 
spberef. 

But  as  neither  the  muriate  of  tin  nor  the  mnriate  of  am- 
monia is  sufficiently  cheap  for  extensive  use,  we  are  now  to 
examine  the  fixed  alkalies  in  reference  to  the  proper^  under 
f  consideration. 

The  sLibciirbonates  of  potass  or  soda  seem  sufficiently  effi- 
cacious, though  not  to  an  equal  degree  with  the  salts  first  men- 
tioned. There  is  little  or  no  difiierence  in  the  efficacy  of  either 
of  these  alkalies.  They  both  prevent  iii/iammabilili/ :  but 
neither  of  them  prevents  ignilion  if  we  may  so  speak,  that  is  to 
say^  when  paper  or  linen  is  prepared  by  them  and  held  in 
the  flame  flSf  a  candie  and  dien  removed,  no ^/fsmeis  communi- 
Gated»  bnt  the  united  part  or  ipftrk  continnes  to  sptead 
ilsin^  until  the  whole  of  the  malsnal  is  consomed*  And  this 
fedoes,  whether  the  snbstanoe  be  held  in  one  direotton»or 
another ;  though  of  course  the  ignited  margin  extends  most 
(jnickly  when  it  is  held  in  such  a  position  that  it  can  rise 
upward.  It  is  to  be  observed,  that  whether  calico,  linen  or 
paper  be  soaked  twenty-four  hours  or  a  week:[:,  in  solutions 
of  the  alkaline  subcarbonates,  makes  little  or  no  diffcTcnce  in 
reference  to  this  power  of  ignition.  It  is  hence  obvious,  that 
the  muriates  of  tin  and  ainruonia  are  more  decidedly  anti- 
inflammables  than  the  subcarbonates  of  potass  or  soda;  but 

[*  Mr.  Prater  does  not  mention  borax,  which  is  one  of  the  most  ef- 
fectual pretenratives  of  muslin  and  similar  finbrics  from  inflammation  and 
nyid  coaAmtioa.^BDiT.'l 

f  Pbll.  Trans.,  1830.  Some  of  the  paper  prepared  by  muriate  of  am- 
monm  wa<»  kept  by  the  author  at  a  heat  as  grent  ns  the  hnnd  could  bear 
(probably  from  1^  to  140")  tor  an  hour»  without  being  rendered  in  the 
least  more  inflauMMble. 

\  Bat  the  texture  is  Injured  bf  Mch  loi^  buBflrnoa,  though  not  ren- 
dered more  anti4nflammable,  as  many  experiments  have  decided. 

PkikMag.  &  5.  Vol  li.  No.91.  Jwie  2  F 

I 

Digitized  by  Google 


My»  H>  Prater  m  ike  Jkiti-4nfiammMe  miA 

it  seems  not  improbabW  that  tboM  lattsr  may  retain  th«r 

powers  longer 

As  there  is  little  or  no  difference  in  the  power  of  these  al- 
kalies, and  as  the  latter  is  now  vti y  considerably  cbea{>er 
than  the  former,  we  give  it  the  deciclLtl  pi  tlerence. 

For  jiractical  purposes,  the  subc  ai  hoiiuLe  of  soda  will,  ex- 
cept in  very  particular  ca^us,  be  iouiid  sufficiently  an ti- inflam- 
mable ;  for  no  great  or  iuddeii  destruction  of  property  wbich 
b«d  been  pr€|>afed  by  its  solutioii  oould  take  ^aot.  Fim 
Miiig  on  OM  of  tlio  \bK9m  of  a  book  In  a  library  so  prepared, 
eoim  mralj  bt  iUe  t»  MuA  Itielf  wm  tbrougli  the  book 
on  wbicii  il  6U|  md  certiuiily  could  not  comntuiieaiiB  to 
oChir  volnmcif.  And  wiwtker  a  child's  drtss,  or  the  scenoi 
of  a  theatre  so  prepared  were  set  on  fire,  there  would  be  litt)i 
difficulty  in  exiimiiishiiig  iL  Although  iherefim  the  muriate 
of  tBunoiiia  li  a  more  complete  anti-inflammable,  its  sreat 
expense  compared  to  subcarbonate  of  soda  is  a  formicfable 
objection  to  its  rrma'al  use.  Papers  saturated  with  it  might 
sometimes  be  used  instead  of  parciimentt,  where  it  was  the 

wish  to  give  the  greoUst  d^ree  of  security  to  tiiis  documfiius 
or  productions. 

In  reference  to  vcood^  nmnate  ol  ammonia  seems  to  have 
no  tidvantage  over  the  subcarbonate  ot  soda.  When  wood, 
although  cut  in  ihe  thinnest Joym,  is  prepared  by  the  suluLion 
of  this  alkali,  the  ignited  part  will  not  extena,  as  we  have 
obaanred  is  tba  oaaa  with  paper  or  linen  under  the  auna  oir* 
cnnalaaoei*  Tba  aabcanioiiala  of  aeda,  then,  is  what  wa 
looonuMnd  fiir  tho  pmpantion  of  mS  arlicka  aompofiid  of 
wood. 

Bnt  it  ia  lair  to  consider  tiw  ^pmad  objection  to  |in|iarinff 
wood  b^  immersion  in  the  salme  solutions  (for  munata  m 
amneQia  ia  equally  liable  to  this  objection  with  subearboiatfe  of 
aoda).  The  objection  alluded  to  is,  that  all  these  laliBa  ioH 
pa^giiMlaona  are  eoanpietely  vanBOfad  hy  imetakm  in  walar|t 

*  I  have  sttttcd  in  the  preceding  page,  that  I  have  »pedmeD8  of  wood, 
paper,  &c.,  prepared  hy  the  muriate  of  emmoaia  in  December  1836,  which 
are  ttin  quite  uninflanimable :  the  tune  h  the  case  with  those  prepared 
|iy  potn'^'?  nnd  soda  ot  the  some  time.  But  it  is  still  possible  tmit  these 
iuttcr  may  remsin  uninflammable  the  loncett.  I  was  arxfous  to  know 
whetiier  the  anti-inflamiDable  power  seemea  to  diminish  by  time  j  ond  as 
H  iin  wit  bMwrto,  I  Iwpe  cbiia  tipitfawatt  irfll  be  mam  worthy  pubbc 
confidence. 

f  The  reB<ion  why  parchment  is  not  so  iiiflanillialite  M  imni  pnibAtf 
ity  on  account  of  its  containing  more  azote. 

t  It  mmi  tsirodjr  be  Mated,  that  aHef  tha  wliae  OMttsr  wai  ranoTed^ 
tlie  irood  ia  d?MM9  was  Jboaa  to  bata  wiib  aMaa«asiMMi 
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or  perhaps  still  more  quickly  by  immersion  in  solution  of 
soap  and  water.  This  wns  the  case  equally  with  muriate  pf 
tin,  and  some  other  solutions  that  were  tried. 

The  objection,  then,  just  mentioned  will  apply  to  wood 
that  may  nectbsarily  be  exposed  to  the  rain,  or  wliich  may 
require  cleaning  by  soap  and  water*.  This  is  the  case  with 
the  deck  of  a  ship  and  the  floors  of  dwelling  houses  as  at 
preaeiU  cousLi  uclcd. 

It  b  however  to  be  remembered  that  even  in  the^ie  cases 
only  one  snrfiice  of  tlie  woo^  \»  exposed  to  inch  action:  to 
that  H  ieeiM  very  dooblfiil  wbethar  tlio  oomlMMdbilitjp  co«ld 
be  aiora  than  veiypartialljr  restored  such  actioii  of  nun  o» 
soap  and  water*  Apdoo  thedeckofaahiptfaeAiitl'firaPffo- 
veiitite  Coini^ny's  composition  t>  or  soma  coarse  dasfiription 
of  paint  or  vanusltt  migbt  ba  tts»d  to  prevent  the  contaol  of 
iB^n*  The  same  remanc  applies  to  the  floors  of  houses,  ex* 
c^t  where  the  French  mode  of  i&y-cleaning  and  poiisbiag 
eould  be  adopted,  or  where  carpets  might  be  used. 

But  such  seem  the  principal,  or  the  only  exceptions  to  the 
general  advantage  to  be  derived  from  the  adoption  of  anti- 
intlammable  wood.  A  n:rcnt  part  of  the  wood  used  in  build* 
ing  is  placed  between  tliu  floors,  or  on  the  sides  ot  iiouses,  which 
are  usually  painted.  (  )1  course  in  either  of  these  cases  wood 
prepared  by  subcai  bonate  of  soda  will  retain  its  anii-inflam- 
mable  properties  uniiujjaired.  And  indeed  with  regard  to  the 
floors  themselves,  if  alter  the  manner  of  the  French  we  pai4 
more  attention  to  the  beauty  of  these  than  of  our  carpets,  not 
bftvisff  them  except  ki  the  (Mrdinary  moms  so  generally  made 
of  deal,  wood  prepared  after  the  present  snagestkms  coald 
be  still  mora  extenslvel j  employed.  Tbose  wm»  o^ect  lo  ibe 

*  ThiiiWiaik  applies  equally  to  kyamudwooA,  W<e  iMveia  nany  ex^ 

periments  found  the  corrosive  sublimate  to  be  removed  by  merely  inn 
viersin^  such  wood  in  water,  or  n:irticul:jrly  w//-wat(T,  for  a  few  days. 
Yet  this  fact  seems  quite  uverlooked  by  architects,  and  those  coaceroed 
in  fendariiig  wood  proof  agatiwt  the  drj  ret  by  Mr.  Kyan's  pntta, 

t  Lately  patented.  In  this  case  it  would  not  be  necessary  to  use  the 
Goaqpodtion  for  the  roof  or  sides  of  the  calun.  Great  credit  is  due  to 
the  patentees  of  this  inveniion  for  the  liberal  way  in  which  thejf  oiade, 
Ifaeir  eiperimentt  before  the  public,  but  I  abould  not  he  tatSified  without 
fiirther  trial  that  the  Gonpontion  will  adkat  even  to  the  walls,  much  lesa 
to  the  top  of  a  room,  when  combustion  to  a  rertain  extent  is  goint;  on  in 
the  room.  It  appearti  to  crack,  and  consequently  to  fall  off,  under  the  in- 
flueoce  of  a  tolerably  strong  heat.  If  it  be  not  influenced  by  wet,  it 
would  do  probably  for  the  decks  of  ships  and  for  theiben  of  dwcUhie* 
homes  ancf  public  buildings.  Howeyer^it maau»  (o  be  lecB  what  cm| 

nncb  friction  would  have  on  it. 

Since  the  above  was  written  a  second  experiment  ha&  been  made  at 
MeoGheitcr,  Nid  to  hare  been  idU  more  siiccetrfwi. 
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vm  of  oaky  heeds  <^  ^vood  moeptible  of  &e  Ay  poUah 
for  th«r  hallfi  staircaaei^  dinine-  end  dmwiiig-tooiii% 
ni^ht  sdll,  by  xmagpahied  deel  luiaer  their  carpeCa^  employ 
musflenmuble  woc»  euenjbrjbont  with  the  certaintv  that 

(as  water  did  not  come  in  contact  with  them)  they  could  not 
loee  their  powers  of  resisting  flame  by  time.  It  is  needless  to 
say,  that  little  expense  would  be  incurred  by  such  process, 
as  the  commonest  sort  of  paint  could,  if  desired,  be  employed 
for  carpeted  rooms ;  where  oil  skin  was  needy  there  would 
be  no  necessity  tor  painting  at  all. 

Ot  course,  the  preceding  remnrks,  though  applicable  to  all 
bU'Lictures  of  wood,  or  partiully  of  wood,  are  more  particularly 
so  to  all  offices  and  pretnises  in  winch,  iroin  the  trade  pursued, 
or  the  number  of  iii>cuiueiiu  kept  in  papur,  the  risk  of  lire 
is  increased.  And  not  only  are  they  applicable  to  public 
and  private  buildings,  but  also  to  ships,  and  particularhf  to 
steam-boats. 

Since  this  essay  is  intended  for  Dracdcal  purposes,  any 
mtmOe  inquiry  into  the  SMNiKt  opermai  of  the  salts  that  have 
an  aad'^nflammable  property^  wonld  be  out  of  place*  Bat 
as  the  carbonate  (bittrbonate)  of  soda  answers  equally  well 
as  the  subcarbonate  (carbonate).  It  seems  probable  that  these 
Mdts  act  in  diminishing  combustion,  by  the  carbonic  acid  th^ 
oontain.  Muriate  of  ammonia  probably  acts  by  the  ammonia. 
It  is  not  perhaps  so  easy  to  form  a  pUosible  conjecture  (for 
the  above  are  nothing  more)  how  muriate  of  tin  acts,  for 
neither  bichloride  of  mercury  (corrosive  sublimate),  sulphate 
of  zinc,  sulphate  of  copper,  nor  sulphate  of  iron,  were  iouod 
to  have  such  property. 

I  shall  close  this  paper  by  only  a  few  more  remarks,  and 
first  in  reference  to  Mr.  Benjamin  Cook's  patent  for  render- 
ing wood,  paper,  &c.  incombustible  (to  use  his  own  term) 
taken  out  la  1822. 

Mr.  Cook  used  subcarbonate  of  potass,  and  likewise  em* 
ployed  an  instrument  for  extracting  the  sap.   It  appears  pro- 

«  ll  seems  prmcipaUu  bj  the  staircaies  that  fire  coBUDuniaiees  fton 
one  story  to  another-  It  is  of  ioiineiua  consequence,  therefore,  for  per- 
sonal safety  in  case  of  fire,  that  these  at  least  in  ail  hon^c^  should  he  of 
uninflamrnal)le  materials.  Hence  stone  staircases  are  often  very  properly 
employed :  but  as  these  could  not  be  uacd  conveniently  in  smujU  houses 
any  more  than  the  more  ex(i«iitifie  torts  of  wood,  deal  prepared  by  soda, 
and  painted,  ought  certuuly  to  be  substituted,  carpet  or  oil-cloth  being 
laid  down  in  the  middle  of  the  stairs.  In  this  case,  of  course,  as  the  paint 
is  never  trodden  upottt  it  will  remain  as  long  without  requiring  to  be 
reaewed,  m  when  employed  ht  fhe  ddei  of  fOOOM ;  and  cootequently  be 
of  little  or  no  expense  compsied  to  the  iBiprofeaism  fa  the  9fptmn€% 
of  a  itMreage  that  it  ^f^"**^ 
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bable  that  the  expense  of  Mr.  CSbok's  process  was  the  prin- 
cifial  reason  of  its  being  little,  if  at  all,  patroi^Md  hf  the 
public  He  was  possibly  also  not  aware  tbat  water  extracted  the 
alkali:  if  so^  he  cannot  have  given  all  the  essential  directions 
for  the  use  of  the  invention*  Besides^  the  extraction  of  the 
sap  is  an  unnecessary  and  expensive  operation,  as  dried  wood 
does  equally  well  for  soaking  in  the  solution.  Nevertheless, 
Mr*  Cook  certainly  has  the  credit,  as  far  as  my  information 
{[oes>  of  starting  this  subject  first  And  the  truth  is  (although 
It  may  appear  unnecessary  for  me  to  state  it],  that  I  had  made 
my  experiments  on  the  anti-inflammable  properties  of  the 
alkaline  carbonates  and  muriate  of  ammonia  at  Florence, 
many  months  bctmc  I  was  aware  that  a  patent  iiad  ever  been 
taken  out  on  tlie  subject,  being  principally  urged  to  them,  as 
already  stated,  by  M.  Gay-Lussac*s  observation. 

But  not  only  in  the  present  inquiries  do  1  find  myself  an- 
ticipated in  some  degree  by  Mr.  Cook,  but  aisu  by  M.  Durioz 
of  Paris.  This  gentleman  has  taken  out  a  patent  in  France, 
for  rendering  paper,  and  various  articles  of  muslin,  cotton, 
&c.*,  uninflaQiniable*  He  very  j  udidouslv  recoromcoids  that 
ladies  should  have  their  dresses  prepared  by  the  process;  we 
may  add»  that  such  a  recommendation  seeme  also  very  applK 
cable  to  childrea,  among  whom  instances  of  burning  to  OMth 
from  the  clothes  catching  fire  are  still  more  frequent  than 
amon^adults. 

M.  DuriosB  has  also  especiaUy  recommended  his  tnvoatian 
to  the  notice  of  his  government,  for  the  purpose  of  rendering 

the  scenes  of  theatres  iininflammabte;  and  the  French  Gcv 
vernnicnt,  when  I  left  Paris  some  months  ago,  was  stated  by 
the  journals  to  have  expressed  themselves  favourable  to  cn- 
forcinjT  by  law  the  use  of  M.  Durioz's  prepared  scenes,  it 
would  be  out  of  place  on  the  present  occasion  to  comment  on 
such  a  law.  If,  as  does  not  seem  impi obaljlc,  the  slight  ad- 
ditional expense  of  employing  an  tflecLual  anti-iiiflammable 
preparation  should  operate  with  some  stage  proprietors  or 
managers  against  its  use,  the  justice  and  even  benevolence  of 
such  a  law  wooM»  it  is  presumed,  be  apparent 

As  M.  Dmriofis  had.  not  sent  in  his  specification  at  the  time 
I  left  Paris,  I  do  not  know  the  preparation  he  employs.  As, 
however,  I  was  informed  that  it  was  necessary  to  repeat  the 
immersion  each  time  the  articles  impregnated  were  wasbed» 
it  is  obvious  that  M.  Durioz  has  not  succeeded  any  better 
than  myself  in  Jixing  the  anti-^infiammable  preparation  in  the 
tissue,  or  subetance  operated  on.   This  seems  certainly  a 

^ *  Wood»  howeter,  h not  mentioiiedt  I hm  nmtm  t9 thiDk^floin thh 
dronDftance  sad  otbeny  that  the  proceH  is  act  applicsble  Co  wood. 
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grand  desideratum ;  but  probably  difficult,  perhaps  impossible. 
At  all  events,  I  shall  confess  that  all  my  numerous  experi- 
ments on  the  subject  have  beeii  uubuccessrul  *, 

It  now  only  remains,  in  order  to  conclude  this  paper,  to 
state,  that  it  seems  priduMe  that  iobauiKmate  of  soda  pos- 
nmm,  In  tdditoi  to  its  ontl-iiitoiiiiiable  properties,  a  power 
of  prsTsntlog  th«  dty^rot  Mr.  Cook^  in  reply  to  a  letter  I 
MkBiessed  to  fain  on  hit  pMnt»  when  I  became  acquainted 
widi  it^  slates  thai  be  bas  since  discovered  this  in  be  tne  esse. 
I  am  not  awaxe  that  he  lias  published  any  experiments  on 
this  snb|ect;  nor  do  I  know  whether  his  opinion  be  iannd^ 
on  expenments  made  by  himself  or  others. 

In  the  mean  time  I  shall  state  the  f^w  experiments  I  made 
in  support  of  such  opinion,  before  I  was  aware  that  Mr.  Cook 
considered  the  point  as  decided.  They  nrp  not  at  present 
stifficient  evidence  of  soda  possessing  an  anti-di y-rot  power; 
but  1  discontinued  them  after  Mr.  Cook's  communication, 
conceiviiig  he  would  not  have  made  the  assertion  wiUiout 
suilicient  evidence. 

1.  Willie  a  slight  quantity  of  mould  was  visible  on  a.  piece 
of  cream-cheese  lell  ioi  comparison,  none  'iXihatcvev  was  to  be 
seen  on  pieces  of  the  same  cheese  that  had  been  soaked  six* 
teen  hoars  ehber  in  sdttlkns  of  Ineliloride  of  mercury,  mn-^ 
riate  of  8oda,  moriate  of  tin,  sniphate  of  copper,  acetate  of 
lead)  mnriate  of  ammonia,  or  suSearionaie  of  sodiL  Yet  the 
obsermiions  were  oontlnned  rather  more  than  Area  weeks^ 
tis.  ftom  December  the  ilitfa,  1888^  to  Jamiary  15dk  of  the  pre* 
sent  year. 

2.  When  aboot  one-third  of  saturated  solotions  of  bidiln- 
ride  of  mercury  and  subcarbonate  of  soda  was  added  to  two- 
thirds  milk  in  different  glasses,  in  the  former  case  the  milk 

remaineci  fluid  f  for  three  weeks,  free  from  the  slightest  smell ; 
in  the  latter  a  vrrj/  slight,  but  not  unpleasant  smell  was  per- 
ceptible :  in  mUiier  uuu  there  awf  mmUtL    Yet  some  of  the 

•  For  the  information  of  those  females  who  do  not  wear  dresses 
rendered  uninflamniable,  it  may  be  observed,  that  enveloping  them- 
•slvw  IB  tlie  kiiitb  rug  or  coonterpaiie  »  the  best  plan  to  pet  out 
flame  if  extensive. 

t  I  have  eKewhere  observed  (cn  the  hloofi)  that  bichloride  of  mercury 
prevents  the  coagulation  of  this  fluid«and  have  pointed  out  sonic  analogies 
bstWM  the  natuM  ef  tfak  aotioa  in  the  Ueo<l»  and  the  eoagulatioii  of 
■ulk  ivhen  rennet  it  added  to  U*  It  MOU  in  add^dnid  support  of  thest 
analogies,  that  bichloride  of  mercurj*  does  not  ccngiilate  milK;  and  further, 
that  it  actually  prevents  its  coagulation  when  dispo^d  thereto  by  the 
acescent  fermentation.  I  should  have  little  doubt,  that  if  bichloride  of 
nercury  were  mixed  with  niUk  to  wUcfa  mUMt  fui  hsta  sddsi^  fW  COm* 
gnlatioD  woold  taks  place. 
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same  milk  left  for  comparison  in  the  same  room  was  mouldyt 
having  a  strong  cheesy  smell,  and  being  of  course  curdled. 

3.  Some  pieces  of  meat,  unboiled  potato,  and  unboiled  cab- 
bage stalk)  were  put  into  water,  and  into  a  saturated  solution 
of  subcarbonate  of  soda  at  the  same  time,  viz.  in  the  beginning 
of  January  1838*  It  b  nsedlm  to  8ay»  lliifc  after  a  few  weeki 
the  aninial  and  vegetable  ouitter  pot  inlo  mter  began  lo  grow 
patreMsenti  the  piece  of  cabbage  stalk  and  potato  sraduallv 
breaking  down  and  (co  t0  apeak)  actoaily  dimiMig  in  the  li- 
qttU ;  whereas  thoae  preserved  in  mmU  are  even  at  the  pre* 
aent  tini^  April  1839,  perfect  in  shape,  and  almost  as  hard  a$ 
whefijirtt  pui  in.  It  k  astonishing  that  the  pleoe  of  cabbagi 
stalk  shonld  have  remained  so  hard  as  it  is. 

It  seems  clear  from  these  experiments  that  subcarbonate  of 
soda  prevents  two  kinds  of  decay  or  decomposition  to  which 
animal  and  vegetable  niattei-  is  subject;  first,  that  kind  of 
decay  which  is  attended  with  tlie  growth  ol  mould ;  and  se- 
condly, that  kind  of  decay  whicli  proceeds  further,  and  is 
synonymous  with  a  complete  dissolution  ol  particles.  Whether 
tnese  be  but  degrees  of  each  other,  or  be  essentially  dilllreiit, 
we  do  not  now  iiujuiie:  it  is  sulHcienL  Ibr  our  purpose  that 
the  decay  attended  with  the  growth  of  mould  is  very  ani^ 
logons  to  diafc  attended  with  the  growth  of  fiingus,  or  the  rot 
(dry-rot,  as  it  appears  to  be  calledy  but  perhaps  Improperly) 
of  wood*  It  seems  hettoe  aUrvnie/^  prooabte  that  snbcnrtacM 
nate  of  soda  which  stops  the  onOf  wonld  stop  the  other;  bat 
to  establish  this  point  with  certain^f  wonld  of  course  reqnlM 
that  experiments  should  proceed  Jbr  years  in  a  iiUlgus  pit}--* 
as  that  of  Woolwich.  Nevertheless)  the  extreme  probability 
that  soda  has  an  anti*dry-*rot  power  must  add  to  ifa  yaloi^ 
thotigh  employed  solely  as  an  anti<4nflamroabke. 


LXVI.  An'^ii^er  to  the  Objections  published  against  a  ij^cnerai 
Theory  of  the  Vimal  Appearatices  which  arise  from  the  Cork- 
templation  of  Coloured  Objects.  By  J,  PLATEAUt  Fr^estor 
at  the  University  of  Ghent. 

[Coatiiuied  ^ma  p.  34€^  and  coacltidsd*] 

SIR  David  Brewster  also  has  honoured  my  theory  of  aooi* 
dental  oolonrs,  by  attaddng  it  (see  L.  ft  £•  Ph9.  Mag.i 
May  1 834,  page  353).   I  shell  here  quote  the  nasssge. 

^  The  Ittflnenee  of  strong  light  in  rendering  the  reSna  par* 
tially  insensible  to  red  rays,  even  when  these  rays  fall  upon 
a  part  of  the  membrane  which  has  not  been  directly  acted 
upon  by  the  strong  light»  has  been  finely  shown  by  the  ex- 
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perinwDt  of  Dr.  &nith  of  Focbabcw*»  and  I  hatie  manrinnnd  i 

in  a  formor  paper  f  that  a  stick  of  rad  aaaling-wax  may  bo 

thus  made  to  appear  of  a  dark  liyer-brown  odour.  ■ 

If  we  apply  the  strong  light  lo  the'eyewhen  the  aensibililV  '  i 

of  t\»  retina  has  been  locally  diminisbed  by  looking  at  a  red  j 
olject»  a  totally  inieosibUit^  to  rod  li|[bt  will  be  produced, 
in  order  to  observe  this  conous  result  ui  perfection,  let  the 
eye  be  steadily  fixed  for  some  time  upon  a  seal  of  red  wax 
which  reflects  white  light  from  all  its  elevated  parts.  When 
the  eye  has  been  so  fatigued  that  it  would  see  a  bright  acci- 
dental green,  bring  a  candle  close  to  the  excited  eye|.  and 
so  near  its  axis  that  the  red  seal  will  be  seen  by  rays  which 
pass  near  tlie  flame  ot  the  candle.  When  tins  is  done,  the  red 
wax  seal  will  be  converted  a|i{)arent!y  into  u  seal  ot  black 
wax,  the  lights  reflected  from  its  eievatioiis  being  sull  di- 
stinctly seen.  This  experiment,  when  successfully  made»  a& 
fods  one  of  the  roost  remarkable  optical  decqitioos  witk  ^ 
which  I  am  acquainted. 

The  method  now  described  of  eliminating  the  im|)ressioa  j 
of  the  primitive  or  'exdtinff  colour  leads  us  to  a  very  imoort-  J 
ant  determination  in  the  theory  of  accidental  cokmrs.   I  eiv>  1 
deavoured  long  ago  to  show  from  analogy,  as  well  as  from  I 
the  evidence  of  experiment,  that  the  vision  of  the  primitive  I 
and  the  accidental  colour  is  contemporaneous,  in  the  same  1 
manner  as  the  fundamental  and  the  harmonic  sound  are  heard 
contemporaneously  by  the  ear.    That  this  is  the  case  may  be 
shown  m  the  ibliowing  manner.    When  the  eye  is  fatigued 
with  the  excitation  of  the  red  seal,  a  faint  green  phosphores- 
cent-look  inn;  light  covers  for  a  while  the  surface  of  the  red 
seal,  occasionally  overpassing  its  margin,  showiug,  in  the  j 
clearest  manner,  that  the  accidental  green  is  seen  at  the  same 
time  witli  ilie  exciting  red.    The  ellect  ol  this  vision  of  the 
green  is  to  make  the  red  appear  much  paler  by  its  admixture 
with  it  The  red  and  green  tend  to  produce  whiteness;  but 
as  the  direct  red  greaSy  predominates  over  the  accidental 
men,  the  result  is  always  a  pale  red.   But  when  m  brilUant 
Jiffht  is  brought  near  the  excited  eye  so  as  to  extinguish  com- 
pletely the  red  raysy  the  phosphorescent  green  appears  alone ; 
and  thus  we  have  ocular  demonstration  that  the  accidental 
green  is  not  the  light  of  a  white  ground  deprived  of  the  red 
rays  to  which  the  eye  has  been  rendered  insensible,  but  is  a 
colorific  impression  generated  in  the  retina  itself^  and  super- 
added to  the  whiteness  of  the  ground  in  the  case  when  the 

•  Phil.  Mag.,  vol.  L  p.  m  f  lUd.  p.  172, 

X  In  this  esperimai^  the  other  c^e  muit  be  cokmd. 
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cje  is  tonwd  from  thcr  excidng  colour  to  a  white  object  These 
results  are  obviously  incompatible  with  the  theory  qf  accidental 
colours  rrcenthj  published  by  M.  Platran." 

This  is  a  very  abrupt  conclusion,  and  the  author  wiilf  I 
trust,  permit  me  to  consider  how  far  it  is  groLiiided  *. 

Btitoie  we  come  to  the  experiment  of  the  i  lcI  seal,  let  us 
first  examine  this  other  fact  related,  as  we  have  ^een,  by  Sir 
David  Brewster,  namely?  that  during  the  conteniplaLiun  of  a 
red  objectj  the  colour  oi  Lhis  object  appears  to  grow  paleTy  or 
to  mix  itself  im  with  a  little  white.  CertiuDly,  if  this  fact  was 
to  be  admitted  in  the  fall  exteot  which  the  author  attributes 
to  it,  its  explanation  m  my  theory  would  be  difficalt  But  let 
IIS  look  into  the  matter  more  closely.  In  order  to  observe  ah 
acddeDtal  colour,  the  process  frequently  employed  is  to  place 
Uie  ooloared  ol:ject  which  must  produce  tne  phsnomenon^ 
upon  a  white  flround.  In  this  circumstance  indeed,  it  seems 
that,  by  a  prolonged  contemplation,  a  litde  white  mixes  itself 
with  the  colour  of  that  object ;  and  it  isb  no  doubt,  in  this 
manner  that  Sir  David  Brewster  has  operated.  But,  if  we 
wish  to  notice  the  effect  that  a  prolonged  contemplation  may 
have  on  the  aspect  of  an  object,  is  it  not  evident  that  the  latter 
must  he  insulated  from  every  extraneous  intiueiice,  that  it  must 
be  seen  alone,  or,  in  other  terms,  be  placed  upon  a  black 
ground?  Now,  in  this  case,  the  result  is  very  different;  the 
colour  of  the  object,  instead  of  growing  paler,  or  blending 
itselt  with  while,  becomes,  on  the  contrary,  darker^  ur  bltiuds 
itself  with  black.  The  following  facts  leave  nothing  to  doubt 
in  that  respect 

If  we  looki**  savs  Bofibnf  ^  fiw  a  length  of  time  at  a 
white  spot  upon  a  black  ground,  we  shall  see  the  white  mt 
lose  its  colour."  Now  whiteness  which  loses  its  cohniTt  what 
is  it  but  whiteness  which  becomes  dark? 

Instead  of  the  white  otifect  obeerred  by  6uflbia»  substitute 
one  of  any  colour,  for  instance,  a  piece  of  red  paper,  placing 
it  as  before  on  a  black  ground;  and,  the  better  to  judge  the 
effect,  employ  an  object  of  comparison.  After  having  looked 
for  a  length  of  time  at  the  red  paper,  the  eye  being  invariably 
fixed  on  the  same  point,  place  close  to  this  paper,  and  with- 
out altering  ihc  position  of  the  eye,  another  piece  of  the  same 
coloured  paper.  It  is  obvious  chat  the  image  of  this  latter  one 

*  I  bare  anmrod  tliat  artide  of  Sir  0Mid  Bievviter,  abo? •  two  yesiv 
ago,  in  my  detailed  meinoir,  pages  29  and  56 ;  but  I  deem  it  expedient  now 
to  renew  this  subject,  with  the  intention  of  brincinj?  together  my  answers 
to  all  tbe  objectioiu  witli  which  i  have  become  acquainted.  I  shaii  headM 
conndir  tiio  mattsr  la  m  new  pont  of  view. 

t  Men.  of  tho  And.  of  Scmocm  of  Pnii,  1748>  p> 
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Miilg  oil  another  part  of  the  retina,  the  same  may  serve  to 
establish  a  comparison,  anti  allow  you  to  appreciate  the  ap- 
parent alteration  that  the  colour  of  the  first  object  has  under* 
gone.  Now  this  alt«ratioa  it  by  thb  mflans  tendered  ex* 
tranely  senilfalos  the  colonr  of  the  paper  whieh  has  prodnoed 
•  ptidonged  impresBUNif  eppem  tniich  darker  Ihaa  that  of 
the  other.  It  is  therefbre  to  be  scmii  that  we  mint  atttibnte 
the  eflhet  obienred  by  Sir  David  Brewster  to  the  iniloenoe  of 
the  ground  upon  which  the  object  is  placed.  I  will  quote,  on 
that  subject,  a  Std  related  by  Scherffer :  in  describing  a  series 
of  experiments,  the  view  of  which  was  to  verify  uie  effect 
pointed  out  by  Bufibn,  and  in  which  he  looked  at  the  object 
for  a  long  time,  he  thus  expresses  himself  (§  16  of  his  me- 
moir) :  "  When  I  looked  at  white  spots  upon  colnii  red  pHj>er, 
they  seemed  sliglitiy  ti!U€<l  in  the  interior  of  theii  {x  iiphery 
with  the  colour  of  the  j^round.  I  would  not,  however,  war- 
rant  thnt  this  efl'ect  always  takes  place.''  It  appears  then  that 
from  a  prolonged  contemplation  there  may  arise,  on  the  part 
of  the  retina  occupied  by  the  image  of  the  object,  an  impres- 
sion of  the  colour  which  surrounds  that  object.  Thi^i  can  be 
ascertained  by  the  ft^owing  process,  which  renders  the  effect 
my  inttfise.  Flaoe  on  a  sheet  of  red  paper  exposed  to  a 
elear  day-light,  a  small  square  of  cray  paper  of  soch  a  tint 
as  will  appear  neither  paler  nor  darker  than  that  of  the  shesti 
Mark  a  black  point  In  Aa  middle  of  that  small  square,  and 
keep  your  eyes  fixed  on  this  point  Han  a  sufficient  length  of 
time.  You  will  shortly  see  on  the  square  a  feeble  red  hue 
manifest  itself,  wiiich  acquires  more  and  more  intensenessi 
according  as  the  colour  of  the  sheet  appears  to  darken.  Kow, 
when  a  red  object  is  placed  on  a  white  surface,  the  feeble  tint 
of  whiteness  which  seems  to  bleiKl  itself  with  the  colour  of 
that  object,  becomes  a  necessary  consequence  ot  tlie  facts 
above  mentioned.  It  remains  to  be  shown  in  what  manner 
these  facts  relate  to  my  theory. 

If  accidental  colours  are  owing  to  a  reaction  of  the  retina, 
it  must  be  necessarily  adiuitted  that,  during  the  conteuiplation 
of  the  object,  a  tendency  to  the  reaction  develops  itself,  thai 
is  to  say,  that  the  retina  opposes  to  the  action  of  coloured 
rays  a  certain  progressive  retutance;  for  we  calmot  ooneelva 
a  resotion  wlwre  there  was  no  resistance.  Now,  this  pro- 
gressive resistance^  or  tendency  more  and  more  intense  to 
consdtute  itself  in  the  opposite  state  from  which  results  the 
sensation  of  the  accidental  colour,  must  necessarily  manifest 
itself  by  a  gradual  falling  off  in  the  apparent  brightness  of 
the  object  looked  at  Thu%  in  the  first  place,  is  derived  front 
my  theory,  as  a  necessary  consequence^  the  iact  that  an  olject 
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insulated  from  every  lateral  influeuce,  and  contempiaied  lor  ft 
lon^  time,  seems  to  become  gradually  t linker. 

During  the  prolonged  contemplation  o\'  an  insii luted  ob* 
ject,  there  are  Gonsequently  two  contrary  ibices  in  nicseiice 
of  each  oiiiei  ,  namely,  the  action  of  direct  lisht,  and  the  op- 
potite  «ffiMt  of  the  ndiMU  Mm  long  as  the  first  IbrDe  prtdo- 
minatei^  thttaye  Ma  the  MMitioii  of  the  dfareot  ooIouTi  id* 
though  mot*  or  leM  IkML  B«t  if  by  any  eanie  whttmri 
Meond  fiww  beconiee  overpcnrerlof ,  then  the  oppoiite 
acBBfttion  manifests  itself,  and  toe  con^plementary  colour  !• 
peroaifed.  It  is  thus,  for  instance,  that  the  experinent  of 
the  fid  tail  is  natnimUy  explained  i  the  strong  l^hfe  placed 
dose  to  die  eve  patahrses  m  eetion  of  the  red  rays  emanating 
from  the  seal,  and  me  eflbrt  of  reaction  of  the  retina  bein^ 
then  overpowering,  the  green  accidental  colour  shows  itself. 
In  a  certain  point  of  view,  as  may  be  seen,  8ir  David  Brewr- 
ster's  theory  and  mine  approach  each  other ;  and  indeed,  in 
the  first  place,  they  have  that  in  common,  that  they  consider 
the  accidental  colour  as  owini.'^  to  on  impression  of  a  peculiar 
nature,  which  is  spontaneoubly  generated  in  the  organ,  and  not 
as  the  result  of  a  relative  insensibility  to  certain  rays.  On  the 
other  Inuid,  accordhig  to  Sir  David  Brewster,  the  accidental 
colour  unfolds  Itself  on  the  retina  daring  the  contemplation  df 
Ae  dheet  eoloar,  and  eomhhies  itself  with  this  ktier;  mud, 
aoeofding  tD  tns^  the  opposite  eIRirt  of  the  tethi%  whence  re* 
snlu  the  negative  smssOoQ  as  soon  as  that  eflhrt  ceeses  to  be 
oounterseledi  likewise  nnfiilds  itsdf  dnring  the  oontempkttkm 
of  the  direct  odour,  and  combines  itself  in  some  respect  with 
this  hrttei^  neutralizing  it  portielly.  But  only,  jgir  David 
Bwwsttf  naincains  tlMt  the  eonil)iftatioo  of  the  two  sense- 
tions  produces  whiteness,  whereas  I  have  shown  that,  upon 
an  object  insulated  from  every  lateral  infloenos^  the  result  is 
on  the  contrary  blackness. 

At  present  it  niu.st  be  ascertained  how  my  theory  accounts 
for  these  lateral  iofluences  which  tend  to  give  the  object  a 
shade  of  the  colour  ot  tiie  ground  whereon  it  rests. 

Let  us  primarily  remark  that,  at  the  first  sight,  this  fact 
seems  in  opjjosition  with  those  (imposing  the  second  section 
of  which  1  iiave  spoken  at  the  beginning  of  this  article,  and 
constituting,  on  the  retina,  the  passage  to  the  normal  state 
with  regard  to  space.       in  fact,  we  bring  together  the  ex* 

Striments  made  on  the  phenomena  of  simultaneonsness  fay 
umford*,  Meusnierf,  Prfeur^  Sec,  and  the  results  ob- 

♦  Philo<;op!Tical  Transactions  17?'4. 
^  t  Meuouicr's  l^xperioienu  arc  related  by  Moogjt  C^itn.  de  Chimief  tome 
Si*  I  Amudet  de  CSUiiiw,  tome  Itr. 
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t. lined  by  M.  Clievreul*,  we  shall  come  to  this  conclusion ; 
that,  whenever  an  object  of  small  dlrnLiisions  is  placed  upon 
a  lai'ge  coloured  suri'uce,  the  small  ubjecl  musi  take  a  tint 
more  or  less  intense  complementary  to  the  colour  of  this  sur- 
face f,  and  not  one  identical  to  that  colour. 

JJuL  tliere  is  aii  essential  difierence  between  the  circum- 
stances in  whidi  these  two  phsnomena,  apparently  irrecon- 
cUable,  are  produced;  ttie  one  is  tlie  result  of  aa  iiulait* 
iameom  contemplation,  and  the  other  of  a  prolonged  contemn 
platioB*  In  WBtf  by  repeating  the  experiments  which  relate 
to  the  appearance  on  die  smalTobject  of  a  tint  complenientaij 
to  that  of  the  surrounding  sur&ce^  it  is  easy  to  verify  that  this 
phenomenon  shows  itself  in  an  instant  with  all  its  intensity ; 
and  this  particularity  had  already  been  experienced  by  M* 
Che?reul  (see  the  memoir  quoted,  page  4>  1  Now,  what  must 
happen,  if  the  contemplation  be  prolonged?  Since  the  com- 
plementary tint  which  covers  the  object  results  from  the  la- 
teral action  exercised  on  the  retina  by  the  impression  of  the 
surrounding;  colour,  it  is  obvious  that,  if  this  latter  impression 
becomes  iaiiiit;r,ilie  couiplementary'tint  must  undergo  tiie  same 
change.  But  the  first  effect  being  the  necessary  result  of  the 
length  of  the  conteiuplaiioii,  the  second  is  not  a  less  inevitable 
consequence  ui  ii.  Tlius  a  proionged  c()nteni])lation  will 
be^in  by  weakening  the  impression  of  the  complementary 
tint.  .Ajid  indeed  Ihavevenfied  this  fact,  (see  my  detailed 
memoir,  page  S3,)  which  can  also  be  easily  ascertained  by 
others,  not  there  is  another  cause  which  contributes  to  pra»- 
duce  this  degradatiott.  To  make  it  nnderstood,  let  us  take 
an  example.  Suppose  the  coloured  surfiioe  to  be  red,  and 
the  small  object  bladt  or  gray*  Hen  the  prolonged  ooi^ 
templatioa  wUl  develop»  on  the  part  of  the  retina  exposed  to 
red  rays,  a  contrary  action;  that  is  to  say,  an  action  tending 
to  produce  the  corresponding  negative  sensation,  or  the  acoi- 
dental  green ;  but  the  part  of  the  organ  which  receives  the 
image  of  the  small  object,  and  which  is  consequently  alien 
to  that  negative  action  of  the  retina,  must,  according  to  tlie 
principles  of  my  tiieory,  Lxeici>e  an  effort  in  an  opposite 
sense;  that  is  to  say,  tending  tt>  n;i\c  the  corresponding  posi" 
tive  sensation,  namely  a  sensation  of  positive  red.    Now  this 

*  Memoiret  de  PlfuiiiiU,  torn.  xi.  J  83:^. 

t  It  b  ouly  to  be  refnarked,  Cas  I  have  pointed  out  in  the  article  of 

Annalcs  dc  Chivi.  et  dc  P/it/sif/uc  which  has  been  before  alluded  to,  agroodily 
to  the  obiecnons  ol'thp  niionynious  author)  that  in  some  particular  circum- 
stances tlie  coiupicnientar)'  colour  does  not  extend  itself  on  the  wiiole 
Hirfiwre  of  the  fmall  otigeei,  aod  the  middle  of  this  becomes  then  lilightiy 
tmted  with  the  colour  of  thesnwad  whcfeon  the  object  is  placed. 
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latter  tenaation  being  also  contrary  to  the  green  negative  tint 
which  covered  the  small  olgect  at  the  first  instanti  there  re* 
attlts  from  thence  •  new  cause,  which  must  concur  with  the 
fermer  to  weaken  this  negative  tint.  Much  more,  if  the  cir- 
comstanees  are  such  that  the  green  negative  tint  be  only  faint, 
as  it  commonly  happens  when  we  look  in  a  clear  daylight,  at 
a  gray  object  placed  on  a  red  ground  ;  then  the  above-named 
cause  increasing  continually,  it  must  soon  completely  neu- 
trali/c  the  green  negative  tint,  and  produce  afterwards  the 
apparition  of  a  positive  tint  more  and  more  intense.  Thus  is 
explained  in  the  simplest  manner  the  appearing,  on  the  sur- 
face of  the  object,  of  a  tint  similar  to  that  of  the  ground,  and 
increasing  in  intenseness  witli  the  coiiLinuaiice  of  the  contem- 
plation. When  the  ground  is  white,  the  negative  action  of 
the  corresponding  part  of  the  retina  exercises  Itself  at  once 
npon  all  the  rays  which  compose  whiteness ;  and  consequently 
in  the  interior  of  the  space  occupied  by  the  image  of  the 
small  oljecti  the  positive  action  or  the  organ  mast  produce 
the  sensadon  of  all  those  rays  combined  together^that  is  to  say, 
a  sensation  of  wliilsness.  A  small  object  placed  on  a  white 
ground  most  therefore,  by  a  sufficiently  prolonged  contem- 
plation, appear  to  take  a  slight  tint  of  whiteness.  In  the  ex-» 
ample  betbre  mentioned,  I  have  supposed  the  object  to  be 
black  or  gray,  to  show  the  rensoninnrs  in  a  more  simple  light; 
but  we  conceive  that  they  are  also  applicable  to  an  object  of 
any  colour  whatever. 

I  shall  now  quote  new  experiments  whicli  are  very  simple, 
and  confirm  the  above  explanation,  in  a  manner  that  seems 
to  me  conclusive.  They  have  been  repeated  with  the  same 
success  by  other  persons. 

1.  Place  on  a  black  surface  a  sheet  of  coloui  ed  paper,  for 
instance  red,  and  in  the  middle  of  that  sheet  lay  a  small 
square  of  black  or  ^ray  paper  marked  with  a  white  point. 
Fix  your  skht  on  this  pomt,  till  a  red  tint  perfect  visible 
shows  itselTon  the  snnace  of  the  small  sauare.  linen)  re- 
taining this  latter  in  the  same  plac^  withoraw  suddenly  the 
colonnd  sheet,  so  that  the  small  square  thus  remains  sta- 
tioned on  the  black  surface.  At  that  veiy  instant,  ^ou  will 
see  the  red  tint  which  covers  it  acquire  a  remarkable  mcrease 
of  intensity.  In  this  case,  in  fact,  the  surrounding  negative 
reaction  of  the  retina  operating  freely,  the  positive  reaction 
corresponding  to  the  small  square  must  also  operate  with 
freedom,  and  thus  become  much  more  intense. 

2.  Instead  of  withdrawing  as  above,  the  sheet  ol  red  jinper, 
cast  your  eyes  rapidly  on  the  ceiling  of  the  apartment,  or 
cover  them  completely  i  then  you  wUi  see  a  surface  of  an  in- 
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tmm  pmrn,  hwmm  m  tfa»  middlo  •  red  Ima^  eqaally  intoise 
cQm>|MaidiDg  to  aBMtt  b^mm.  This  boft  mtMo^  dft* 
l^cnds  upon  wm  same  cause  at  the  praading  ont. 

1  shall  terminate  by  a  few  imds  on  the  anafc^pr  adawttad 

by  Sir  David  Brewster  l)€tween  accidental  colours  and  har- 
monic sounds.  This  philosopher  considers  as  well  as  myself 
the  ncciclcntnl  colours  as  an  impression  Rpontaneouslv  gene- 
ratotl  in  ihe  origan.  Now,  it  is  admitted  in  {)hy»ics  that  the 
liarnionic  ^uuiui  has  its  origin  in  the  sonorous  botly  it>eir, 
whicii,  besides  llio  inincipai  vibration,  executes  accessory 
ones.  Moreover,  thu  accidental  imprcission  coiiLinues  iititT  ' 
the  disappearing  of  the  direct  impression,  and  nothing  ot  the 
sort  manifests  itself  with  regard  to  bai  nionic  sounds.  I  he 
aualugy  in  question  appears  to  ma  therefore  very  remote. 

The  last  €k^ati&fm»  that  cama  to  my  knowladige  hava  baaii 
raked  b^  Mr.  Qwiittyiii  the  joumal  of lir«  Pctnmlorflr*.  Bat 
that  articla  ooiilavu»  with  reapad  to  iiij|p  worl^  anah  iooec** 
ndaa»  lhat  tbe^  disfigure  it  and  render  k  abaaipd  i  Iwaa  ia  an 
e^ainpla,  of  which  the  reader  may  judga  opon  good  gmnda. 
llr.  Oaami  describes  in  tha  ioUoviiiff  OMUmar  my  experimant 
oo  the  cawbination  of  two  conipkaaiilaiy  araidaiital  ao- 

lours  t : 

"  Place  on  a  black  ground  a  rectangle  of  paper,  the  halves 
of  which  are  painted  wiili  tw  o  complementary  colours,  for 
instance  red  and  green,  and  each  one  marked  in  the  middle  ^ 
with  a  black  point.  If  J/ou  look  for  some  time  at  this  colotired 
rectangle^  and  afterwards  shut  your  riies  rnmpletili/^  there  will 
appear  in  it^  place  a  black  image  ViUh  a  red  point  ou  one  side 
0fid  o  gTccn  puuU  on  the  otker,** 

I  think  it  needless  to  extend  further  ihe  examination  of  , 
this  article,  and  to  answer  the  ol^ections  therein  contained.         *  * 

LXVII.  On  the  polarized  Condition  ofPlatina  Electrodes,  and 
the  Theorif  of  secondary  Piles*    Bj^  A  Coiuttbi'uNOEiiT. 

Gentlemen, 

A  S  so  much  interest  has  been  lately  excited  by  tlic  peculiar 

polarized  condition  into  which  platina  electrodes  may  be  ■  | 
throwOf  the  following  results,  obtained  a  few  months  siocc^ 

•  JbKMien  der  K^tSk  tmd  dOmk,  vd.  xixfU.  1894^  p,  S91,  and  Ibl- 
lowiag. 

t  See  Rt  thf  bpginntng  of  my  praisni  aftlslib  OD  the  nl)|sct  of  the 

am>D)mou&  sut^gr')^  obje(?(icioi, 

i 
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may  perhaps  be  not  uninteresting  to  some  of  your  numerous 
readers.  X)ariii<r  a  ]on*T  series  of  expeiiiueius  upon  the 
theory  of  secondary  piks,  i  had  occasion  to  obtain  and  to 
verify  the  result  announced  by  Mr,  Goldinpc  Bird  in  the  Phi- 
losophical Magazine  for  Novemher  jS.'^S,  iiameiy,  tliat  tlie 
negative  platina  electrode  ol  a  vultaic  Lu  raiigcment  which  has 
b^en  used  in  the  decomposition  of  water,  will  give  out  less  gM 
than  the  positive  electrode  under  the  influence  of  en  eqne) 
negative  tnrrent  I  aftermdi  fonnd» 

It  That  the  negative  plattna  electrode  will  in  flerdiin  caeeij 
and  often  noet  unespeetedly,  give  cot  etorv  bj^drogen  tlun 
the  poiUke  elfiflttDde;  that  fr^faently  when  the  two  pkitee 
limn  been  together  active  for  some  time  (both  giving  out  hf* 
drogen)  in  a  simple  zinc  and  platina  circuit,  such  as  that 
described  by  Mr.  Golding  Bird,  the  (originallv)  n^^e  elee- 
trode  will  evolve  UaM  gas  in  tbe  firat  half  of  tbe  expefiaMOt 
end  mosl  In  the  last. 

2.  Tliat  in  this  kUcr  condition  a  delicate  galvanometer  will 
show  tlie  negative  electrode  to  be  theti  negOtwe  as  it  was  be* 
lore  invariably  to  the  other  pinte. 

8.  That  this  condition  depends  upon  tlie  i-elative  cluaniiness 
of  the  two  electrodes.  After  scraping  bright  the  su^'ltice  ol 
the  negative  electrode,  or  the  one  giving  out  h  ast  hyflrogen 
in  most  cases,  it  gave  off  still  less  gas.  If  a  similar  opCJ^ftnon 
were  performed  upon  the  positive  electrode  instead,  tb«  ^' 
ktive  quantities  of  hydrogen  evolved  at  the  two  plat^*  ap-i 
poaohed  neartf'  to  ^  equalUyi  finally,  by  using  a  negative 
ekolvode  of  wbioh  the  snifaee  waa  mnah  disooioiiKd,  * 
wv  bright  positive  electrode^  I  obtainad  the  effiMSt  of 
hydrogen  evolved  lirom  the  negative  deetrode^  tbe  latter  being 
at  the  lane  tint  actually  negative  to  tlie  odier  pkte.  Tbns» 
we  may  understand  how  it  happens  that  the  lecondaiy  cur- 
rent from  two  pUuina  pktet  which  have  been  repeatedly  used 
to  decompose  w&ter  as  negative  and  positive  electrodes  re- 
spectively, beoomw  gndnaily  feebler  and  ^bier,  and  at  last 
altogether  disappears. 

4.  Til  at  the  secondary  currents  between  the  two  electrodes 
is  considerable  in  proportion  as  the  water  electrolysed  by  the 
plates  has  been  pure,  that  is,  as  the  matter  evolved  upon  them 
has  been  purely  ^^ascous.  Thus  n  constant  liattery  was  con- 
nected during  ten  minutes  with  a  ilecomposing  apparatus  in 
which  stood  the  platina  plates,  and  wliich  was  filled  with  a 
quantity  of  acidulaied  distilled  water.  Wfien  the  connexion 
with  the  battery  was  broken  the  seconihay  current  was  54°, 
erfwatad  by  the  deflection  of  the  galvanometer  needle.  A 
ioinlcm  of  autphale  of  copper  was  then  electrolysed  ibr  ten 


Digitized  by  Google 


4ia     On  ike  polarized  Condition  of  Platina  Electrodes, 

minutes  in  the  same  way.  At  the  end  of  that  time  a  deposi- 
tion of  copper  was  formed  upon  the  ncj^ative  electrode.  A 
secondary  current  of  only  15°  was  obtained.  This  cnrrcnt 
varied  in  many  experiments  from  15*^  to  21  ,  as  that  obtained 
from  the  plates  in  the  pure  aqueous  fluid  from  50°  to  54-°.  In 
general  the  secondary  current  in  the  sulphate  of  copper  was 
only  one  third  ot  iliat  developed  in  the  disiilled  water,  after 
partial  elecLruiysation.  When  a  solution  of  nitrate  of  silver 
was  exposed  for  ten  minutes  to  the  actioiv  of  the  battery,  a  se- 
condary current  varying  from  9°  to  obtained.  With 
ft  soiocion  of  sulphate  of  sine  (after  the  eiaetrolysation  of 
which  a  mixture  of  very  impure  oxide  of  zkc,  and  zinc  ap- 
pear upon  the  negatifie  eiecoode)  the  aeooD4|^  current  was 
.iO^  Even  these  cuirantiy  feeble  as  thejr  were^  I  cannot  Mp 
attribntin^  solely  to  the  gaseous  combmationt  going  on  at 
those  portions  of  the  [platina  which  lenained  exposed.  The 
following  experiment  shows  how  very  small  a  portion  of  the 
platina  surface  which  has  been  active  in  the  electrolysation  of 
water  is  sufficient  to  the  production  of  a  far  greatly  secondaiy 
curreiu  than  any  of  those  above  mentioned. 

The  platina  plaLe  to  he  used  as  th& negative  electrode  was 
divided  into  two  ])orti(>ns,  one  of  which  was  one  eighth  of  the 
whole  plate,  whicii  itseU  was  not  (juite  half  an  inch  long  and 
but  the  fifteenth  of  an  inch  in  breadth.  The  two  divided 
portions  were  so  placed  together  during  a  few  miiiutes'  con- 
nexion with  the  battery  as  to  ibrm  one  electrode ;  connexion 
was  broken ;  a  secondaiy  cnnent  of  54^  was  obtained ;  sereo- 
eightbs  of  the  plate  were  then  earefiiUy  and  quickly  removed; 
the  current  instantly  fell  to  SO^;  tlie  removed  portfoa  was 
xeplaoed;  the  needle  was  deflected  50P* 

The  currant  resulting  from  the  cmbhudkn  of  gases 
oxygen  and  hydrogen  iqiontlie  dear  platina  surface  was  often 
sufficient  to  decompose  water  ^  some  mimiiei*  Iqimediately 
that  the  connexion  between  the  two  plates  was  nutde  this 
singular  effect  was  produced,  oxygen  streaming  up  from  the 
negative  electrode  and  hydrogen  from  the  positive. 

5.  The  water  electrolysed  does  not,  as  some  have  sup- 
posed, assist  in  the  production  of  a  secondary  current  by  the 
oxygen  which  it  holds  in  solution  after  ei^trolysation  hide^ 
pende7itly  of  that  portion  upon  the  surface  of  the  posiuve 
electrode,  as  may  be  proved  by  changing  the  solution  in 
wiiicii  the  piattij  iiave  been  active  ai»  eleclrodes  of  the  battery, 
or  by  substituting  for  the  positive  electrode  after  electrolysa* 
tioD  a  fresh  platina  plate.  In  the^latter  case  there  is  no  s^ 
oondary  curiBBt  Jn^M  fi>traer  the  current  will  be  the  same^ 
wiitrtiui  dbtuned  throqgli  the  plurtiidly  dectrolysod  irater. 


Digitized  by 


CMagkai  Society.  449 

or  through  a  new  aikaUue  or  ocidy  or  saturated  saUiie  soIu« 
tfon. 

I  cannot  help  thinking  that  the  theory  of  secondary  piles, 
of  which  the  foncUons  seem  to  depend  on  chemical  changes 
so  verjjr  minute^  will,  when  rightly  undentood>  aSbrd  the  best 
reftttation  of  the  doctrines  of  the  ekdromoiisti.  The  beanti- 
fol  experiments  of  Schcenbein  and  Matteucci  have  aiirely 
prepaied  the  way  for  the  establishment  of  such  a  theory  I 

I  xemain»  Geotlement  yoofs» 
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IN  attempting  a  sketch  of  the  snljects  which  have  occupied  the 
attention  of  the  Society  daring  the  year»  I  should  wish  to  letain 
tliat  distribtttiott  of  tlie  science  of  geology  accordmg  to  which  I  ar- 
ranged mj  remarks  in  the  Address  which  I  had  last  year  the  Iionour 
of  reafliTiL":  fo  tlie  Society;  T  m^an  the  primary  division  into  Deserip^ 
tii^e  Grnloijij  ;utd  Ceologkal  D\jnam\cs\  tlie  former  implying  a  de- 
seriptiuit  ol  the  rocks  of  the  earth's  surface  accordiug  tu  au  esta- 
blished classification  of  strata  and  formations ;  and  the  latter  dealing 
with  the  stady  of  tihose  general  laws  and  caoses  of  change  by  which 
we  hope  to  understand  and  account  for  the  ihets  which  Descrip- 
tive Geolog}'  brings  before  us ; — in  short,  the  present  condition  and 
the  past  history  of  the  earth's  ernst.  But  as  the  laws  of  permanence 
and  (diany-e.  \vith  regard  to  ui  ganized  beings,  differ  verv  widely  from 
the  dynaniies  of  brute  matter,  we  may  conveniently  make  a  separate 
study  of  the  relations  of  organic  life  to  which  geology  conducts  us, 
and  may  mark  it  by  the  name  Piaiismtoloffyy  by  whidi  it  is  oom- 
mooly  known.  I  will  add,  that  it  still  appears  to  me  eoDTement^  for 
the  present,  to  divide  Descriptive  G^ogy  into  two  portions, — die 
Home  circuit,  in  wliieh  the  order  of  superposition  lta.s  already  been 
established  with  great  eontinuity  and  detail ;  and  the  l'\)ruig«  region, 
in  whieh  we  are  only  just  beginning  to  trace  such  an  order.  I  shall 
also,  as  before,  take  the  ascending  order  of  strata.  According  to 
this  arrangement  of  the  science,  I  shall  venture  to  bring  to  your  re- 
collection a  few  of  the  points  to  which  onr  attention  has  niauily  been 
called  during  the  past  year. 

DESCRIPTIVE  GEOLOGY. 

1.  Hrmw  {iVarth  i'juropcau)  Geology, — When  I  stated  that  De- 
scriptive Geology  has  for  its  task  the  reference  of  the  rocks  of  some 
portion  of  the  earth's  surfhce  to  an  established  dassification  Into 
strata  and  formations,  it  was  impliedythat  the  more  common  employ- 
ment of  the  descriptive  geologist  must  be  to  refer  the  rocks  which 
he  examines  to  some  classes  already  Jixed  and  recognized ;  but  it 
could  hardly  fail  to  occur  to  you,  that  front  time  to  time  the  leaders 
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ia  this  -ttudy  will  be  called  upon  to  exeoata  »  mm  woglity  aadfll*- 

vnted  office,  in  framing  the  claasifications  which  other  observprs  are 
to  apply ;  in  drawing  the  great  Hne«  of  division  afid  subdivision  which 
fix  the  form  of  the  subject;  in  setting  up  tlie  type  with  which  ex- 
ampies  are  to  be  compared  ;  in  constructing  the  language  iu  which 
Others  are  to  narrate  their  fkcts.  Steps  of  dils  kind  have  formed, 
■ad  nnnC  ft>nii»  the  great  epochs  In  uie  progrm  of  aU  gfliipeoi  of 
obMification,  aiid  eq»eeially  in  oun ;  and  I  need  not  ninind7<m  how 
great  the  importance  and  the  influence  of  such  steps  amongst  you 
have  been.  To  prononnco  nt  once  upon  the  giicf'o*^  of  ^ucTi  steps 
must  always  be  in  souh  degree  hazardous:  sine*  rlu  it  s^iprpss  is  iu 
fact  this,  that  they  iniiuence  permanently  and  powertuily  the  re* 
searches,  descriptions,  and  speculations  of  future  writers ;  and  there 
are  few  of  vs  who  ean  pretend  to  the  foresight  which  might  enable 
US  to  say,  in  any  special  case,  how  far  this  will  be  so.  Yet  the  great 
works  of  Messrs.  Murchison  and  Sedgwick,  tending  to  the  establish- 
ment of  n  classification  of  the  strata  below  the  old  red  sandstone 
(works  which,  on  all  accotuits,  we  must  consider  as  a  joint  under- 
taking), appear  alreatiy  to  offer  an  augurj'  whicii  can  haniiy  be 
doubtful,  of  this  influence  and  permanence.  Mr.  Murchison  s  ap- 
MDatlOB  cf  tiie  ^Silurian  Sfrteni*'  has  already  been  adopted  by 
Mm.  £Ue  de  Beaumont  and  Dufresnoy,  who  have  given  it  currency 
on  the  continent :  M.  Bou^  and  M.  de  Vemeuil  announce  the  dif* 
fusion  of  *'  Sibirifui"  mcks  in  Servia  and  the  ;u\jaccnt  parts  of  Turkey 
in  Kut(i})(  ;  our  own  members,  Mr.  liauiiltou  and  Mr,  Strickland, 
have  exit  iidt  d  their  range  to  the  Thracian  Hosphorus ;  M.  Forch- 
hammer,  of  Copenhagen,  vi(»ited  the  "  Silurian  region"  to  endeavour 
to  recognize  the  ro^  of  Scandinavia ;  and  MAC  Omalhis  lyHaikif 
and  DonoDt  liave  just  explored  it*  to  establish  a  parallel  betwoon 
its  deposits  and  those  of  Belginnu  It  will  be  observed  thai  some  of 
the  districts  thus  mentioned  are  out  of  the  limits  of  onr  geological 
Home  eircuit;  and  if  the  identification  be  really  and  pcrnmmmtlv 
estabiiahed  in  these  cases,  will  extend  the  limits  ^vitllill  wludi  the  pa- 
rallelism of  geological  series  can  be  a^i^ieited ;  aud  liii^  is,  in  efiect* 
whil  we  haro  a  right  to  look  foft  sooner  or  lattr^  in  the  progress  of 
IMkgieal  science  As  womusthocsrafiiliiottoapply  oordomea- 
Bc  types  without  modification  to  other  fcfkms,  so  must  we  take  caw 
not  to  despair  of  modifying  our  scheme,  so  that  it  shall  be  far  more 
cxteT'sivelv  applioable  than  it  at  first  appeared  to  be.  Of  this  pro- 
gress ot  tilings  examples  are  too  obvious  and  too  recent  to  re<|uire 
to  be  pointed  out 

ThekboiirsofFhifeBior8edgiriokreiertoae<<Caoihrian£hr^^ 
which  Hes  beneath  tho  flUniim  Bjtttm,  ooeupying  mooh  of  Notth 
Walea.  Cunberiandt  and  a  giaal  part  of  Scotland}  wUla  tha  Silurian 
System  spreads  over  a  great  part  of  South  Wales  and  the  adjoining 
English  couniies.  The  classification  of  the  rocks  of  this  portion 
ot  our  island  to  wluch  Protessor  Sedgwick  has  been  led,  though  laid 
beibre  you  only  ut  a  recent  meeting,  is  the  fruit  ui  the  vigorous  and 
obstinate  stnifi^gles  of  many  years,  to  aunild  into  qrsteai  a  portion  of 
ysalogjr  whidia|i|»««rsd  auncst  too  velbctoiy  for  the  phucwufhai^a 
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and  wUdi  Frof6Hor  Mgiriek  grappled  wiCli  tlw  mote  mm* 
liltelj*  !u  proportion  as  oUierB  sbnak  away  from  the  task  pwplnad 
and  wearied.  I  need  not  attempt  any  detailed  view  of  system : 
his  Fii*st  Class  of  Primarj'  Stratified  Rocks  occwpieii  tlie  Highlands 
of  Scotlaiid  and  the  Hebrides,  and  appear*:  in  Angle&ca  and  Caemar- 
voiuiliire ;  the  crystalline  slates  of  Skiddaw  Forest,  and  the  Upper 
Skiddaw  aUte  serifls  come  Jient  Above  these  is  his  Secoad  CIat% 
or  Cambriaa  and  Sikifiaii  %ft/bBau  Cambite  ia  divided  ittta 
Lower  and  Upiier  Cambrian,  of  wiuoli  tka  IbiflMr  Madoe  all  the 
Welsh  series  under  the  Bala  limestone ;  the  two  great  groups  of 
green  roofing  %\'aU'  nw\  pf>rphvrv  on  the  nort]i  find  sontli  «ifle^  of  the 
mineral  axisuf  tht  (  uuibriau  lunmiUiitis  (of  \vhich  groups  tli(  ]iosition 
had  previously  been  niisundeistood),  and  parts  of  Cornwall  and  South 
DeivOD.  The  Upper  Cambrian  System  contains  a  large  part  of  the 
Lawnawaair  ohaiii  i  a  part  of  the  Cambriaa  kills,  oonuieneing  witlfc 
the  oalflareous  slates  of  Coniston  and  Windermere |  tfce^tlBlii  of  tlM 
Berwyns  aad  South  Wales ;  all  the  North  Devon,  and  a  part  of  the 
Soutli  Devon  and  Cornish  sene<.  Ascending  thn<?  thrfMiirh  w  series 
of  formations  distinguished  aud  reduced  to  order  1)\  the  indefatigable 
exertions  and  wide  views  ui  Professor  Sedgwick,  we  arrive  at  the 
Silurian  system ;  and  here  we  must  ^ek  our  subdivisions  from  the 
Hell  lamtte  of  tiia  labooie  of  Mr.  MurehlMa.  TheBe  eubdividoM 
were  pubUshed  in  the  sitmoier  of  18SA.  Like  the  Cambrian,  the  Si* 
lurian  is  divided  into  a  Lower  and  an  Upper  System,  the  former  in« 
eluding  the  Llandeilo  flags  and  the  Caradoc  sandstones ;  the  Upper 
Siluriaa  Kocks  being  the  \N'enlock  shale  and  limestone,  tUe  Lower 
Ludiow,  tlie  Ayniestry  limestone,  and  the  Upper  Ludlow,  whieh 
finally  conducts  us  to  tlie  Tilesloun  or  bottom  beds  of  the  Old  Ked 
Sandfllone. 

That  tfaoM  wiooa  aeriee  ef  Cambrian  and  SUuriaii  ffocka  are 
really  enpefpoeed  on  one  another ;  that  they  are  justly  aeparaled  into 

tliese  roups  ;  and  that  the  smaller  groups  are  truly  of  a  subordinate 
natnre,  dn  idr  d  hv  lines  less  broad  than  those  whieh  bound  thegi*  at 
series  of  fonimtiiuis ; — these  are  points,  of  whieh  the  evidence  must 
besought  in  the  works  to  which  1  refer.  The  evidence  adduced  by 
P»o&  »Mlg\vieL  ie  mainly  to  be  Ibond  in  the  mat  ftet  of  ftiper* 
peeitkaift  enpported  by  the  anmneteaees  of  dqpi  etrihoy  eleavagc, 
mineral  character,  and  all  the  great  incidents  of  mountain  maa§eBi 
To  proofs  of  this  kind  Mr.  Murchison  is  able  to  add  the  testimony 
of  organie  fossils,  of  which  a  vast  and  most  instnietive  collection  is 
figiirerl  in  work.  These  fossils  of  the  Sihirian  aystem,  amount- 
ing iu  all  tu  about  350  species,  are  essentially  distinct  from  those 
of  the  CarbOBifenMe  System  and  Old  Red  8aodetcHiO»  lUe  betaf 
ec^  the  eetabliahment  of  then  gnat  diTMm  ia  eupported  by  thai 
geological  erldeme  which  profwily  bdoaae  to  the  aatjeot. 

In  detecting  order  and  system  among  die  monuments  of  t)ie  most 
obscure  and  remote  peri<Hls  of  the  earth's  history,  it  may  easily  be 
supposed  that  it  has  been  in ces^nry  to  employ  and  to  inipre\r  all 
the  best  methods  of  geological  luvestigutiun.  Prof.  Sedgwick  s 
cUussificatiQn  of  the  oUeet  roeke  which  form  the  surface  of  thit 
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island  has  of  cours<'  l)f'«,'n  Dbtainptl  by  a  careful  attention  to  the  po- 
siuuii  and  superposition  of  the  mineral  mas«es,  aiid  by  tracing  the 
geographical  continuity  of  the  stnta,  almort  mile  by  mile,  from  Cape 
Wiatb  to  the  Land's  End.  In  this  manner  be  hM  coanected  the 
rooka  of  Scotland  with  those  of  Cumberiand;  thaw  agam  with  those 
of  Wales;  and  tlie  Wrlsli  series,  though  more  obscurely,  witli  that 
of  Devonshire  and  Cornwall.  In  this  survey  he  has  constantly  kept 
before  his  eyes  a  distinction,  Laown  indeed  beforei  but  never  before 
so  caret  uiiy  and  systeaiatically  employeii,  between  the  »laty  cleavage 
of  racks  and  their  stratification ;  for  the  directions  of  theae  two 
planei»  tliongb  each  wonderfnUy  penistent  over  Icige  tradsy  neierii 
except  by  accident,  coincide.  He  has  taken  for  his  main  guide  tiie 
direction  of  the  strata,  or,  as  it  is  called,  the  strike  of  the  beds ;  and 
in  mo\\  n  course,  the  theory  of  Elie  de  Beaumont  respecting  the 
parallebsni  of  ronr(  lujoraneous  elevations,  whether  tnie  or  false, 
could  not  iaii  tu  give  au  additional  intei*est  to  geological  re^iearch^ 
conducted  on  so  Um  a  scale  aa  those  of  Irof.  SedswicL  Mr. 
Mnroliisonli  mode  of  inmtigation  may  lie  deacribed  thus:  that  he 
has  afifilied,  for  the  first  time,  to  the  rooks  below  the  Old  Red  Sand* 
stone,  the  method  of  classification  previously  employed  with  so  much 
success  for  the  Oolites.  Tt  is  tnily  remarkable,  that  Nature  has 
placed  in  this  our  corner  ol  the  world,  series,  probably  tiie  most 
complete  which  exist,  of  both  tliese  groups  of  strata ;  and  as  the 
Oolites  of  England  have  long  been  the  type  of  that  portion  of  Euro- 
pean geology,  the  Silnrians  of  Wales  may  perhaps  soon  be  recog- 
nized as  the  standard  members  of  a  still  more  extensive  range  of 
deposits.  As  if  Nature  wished  to  imitate  our  geological  maps,  she 
ha^  placed  in  the  comer  of  Kurope  our  island,  i?im1ir""^  an  Inda 
Series  of  European  tbrniations  in  tull  detail. 

The  Carboniferous,  Old  Red,  Silurian  and  (^anibriiui  systems  have, 
by  many  writers,  up  to  the  present  time,  been  aU  comprehended  in 
the  term  <<tiansition  roeks'*^  so  fiur  as  that  tenn  has  been  used  with 
any  definite  application  at  alL  The  analysis  of  this  \  ague  group 
into  these  distinct  portioos  removes  the  oonftision  and  peiplexity 
which  liave  hitherto  prevailed  in  this  province  of  geology.  Prof. 
Sedgwick  has  Inrther  proposed  to  npply  the  term  Pahrozoic,  and 
Mr.  Murchisou  that  of  ProlozoiCi  to  the  rocics  which  constitute  the 
Cambrian  and  Silurian  systems. 

How  fiur  these  appellations  are  useful,  we  shall  see  when  we  have 
had  speeolations  presented  to  us  in  which  they  are  familiaily  used ; 
for  necessity  is  the  best  apol<^,  and  convenience  the  best  rule,  of 
innovations  in  scientific  language.  In  tlie  names  applied  to  the 
members  of  the  Silurian  system,  Mr.  Murehison,  followini:  t?u>se 
examples  of  geological  nomenclature  which  have  been  most  clearly 
imderstood  and  mo^t  generally  adopted,  has  borrowed  his  terms  from 
localities  in  which  standard  types  of  eadi  stratum  occur.  If  ttie 
SUurian  system  be  as  exclusively  diffused  as  some  indications  seem 
to  imply,  we  may  find  the  Ludlow  Hocks  in  Scandinavia,  and 
the  Camdoe  Snndstone  even  in  Patacronin.  "Whether  a  like  identi- 
fication of  Uit  more  ancitnt  rocks  of  tUu  Cambrian  series  with  the 
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lowest  formations  of  other  coiintrie»  be  poanble^  may  perluqps  be 
(for  the  present)  more  doubtful. 

I  have  spoken  of  Mr.  Murcliison's  work  n?;  if  it  had  fonncd  part 
<^ oor  Proceedings,  as  indeed  almost  vxi-vy  part  of  it  has  done,  al- 
though it  now  appears  in  a  separate  form.  And  I  will  add»  that  it 
If  impoBsible  not  to  look  with  pleasore  upon  the  form  in  which  the 
worit  appeals,  enriched  as  it  is  in  the  most  liberal  maimer,  with 
everv-  illustration,  map  and  section,  picturesque  view  and  well-marked 
fd^il,  wliicli  can  aid  i^i  1>rinirtrif^  vividly  before  the  reader  all  the 
instructive  and  intcrcstiiif;  tcafurcsof  the  frinnations  th«'re  des('r!l)cd. 
The  book  muist  be  looked  upon  a**  au  admirable  exampte  ot  the 
sober  and  useful  splendour  which  may  grace  a  geological  mono- 
grarfi. 

Having  been  tempted  to  dwell  so  long  on  this  suljeet  from  mv 
oon?iction  of  its  importance^  I  must  the  more  rapidly  prooeed  with 

thf  rfMiiainder  of*  mv  '^urvey.  Mr.  Bowman  sent  ns,  "Notes  on  a 
small  patch  of*  Silunnii  Rocks  to  the  west  of  Abei^ele."  In  this 
investigation,  whicii  is  interesting  to  us  as  the  first  application  of 
Mr.  Murchiiion's  Silurian  System,  the  author  fouud  strata  of  which 
some  could  be,  by  means  of  fossils,  identified  with  the  Ludlow  rocks. 
Mr.  Maloobnson  has,  by  the  remains  of  fossil  fishes,  shown  that  the 
calciferous  conglomerate  of  Elgin  represents  the  old  red  sandstone 
of  Clashbinnie,  a.s  the  Rev.  G,  Gordon  had  already  supposed.  Fi- 
nally, j)roceeding  to  higher  strata,  mc  have  to  notice  a  trait  of  the 
fossil  hi<itory  of  the  coal  strata  ucar  Bolton-le-Moors,  contributed 
by  Dr.  Black.  A  stem  of  a  tree  thirty  feet  long,  and  inclined  at 
an  angle  of  18^  in  a  durectioD  opposite  to  the  strata,  was  discovered, 
having  upon  it  a  Stembergia,  aimmt  an  indi  in  diameter,  extending 
the  whole  length  of  the  stem,  wlucb  had  been,  while  living,  a  para- 
site plant,  like  the  mighty  existing  creepers  of  the  tropical  regions. 

The  !nf)st  curious  addition  to  our  fossil  characters  of  strata,  arc 
the  footsteps  discovered  on  tho  surface  of  beds  of  the  new  red 
sandstone.  It  is  well  known  that  several  years  ago  such  marks 
were  discovered  at  Comoodcle  Muir,  in  Du]iifries<«1ure.  Since  that 
time  similar  discoveries  have  been  made  at  various  places,  and  espe- 
cially in  18S4,  in  the  quarries  of  Hesseberg  near  Hilbergshausen ; 
and  to  the  animal  which  had  produced  the  impressions  then  disco- 
vered, the  name  of  C'hirotherium  was  provisionally  apidird  bv  Pro- 
fessor Kaup.  In  the  cpiarrics  of  Ston>ton  Hill,  in  the  pi  iiiiisula  of 
VVorrall,  between  the  Mersey  and  the  Dee,  marks  were  discovered 
Strongly  resembling  the  footsteps  of  the  Chirotberium  of  Kaup : 
these  were  describe  by  a  committee  of  the  Natitml  History  Society 
of  Liverpool,  and  drawn  by  J.  Cunningham,  Esq.  IVfr.  James 
Yates  has  also  described  footsteps  of  four  other  animals  from  the 
same  quarries :  and  Sir  Philip  TlcrertoTi  has  given  us  a  description 
of  truly  gigantic  footsteps  of  lite  same  kind,  which  he  terms  the 
ChirotAerium  IJerculis. 

Mr*  Strickland  gave  us  a  notice  of  some  remarkable  dikes  of  cal> 
caieons  grit  which  occur  in  the  lias  schist  at  Ethic  in  Ross^hne, 
and  wfaidi  had  already  been  remarked  by  Mr,  Mudiiion,  In  Ms 
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examinttioii  of  the  coait  of  Scotland,  in  1 826.    They  9tpipm  not  tO 

have  been  injected  from  below,  but  filled  in  from  above. 

Mr.  Williamson's  "  View  of  the  Distribution  of  Organic  Remains 
in  part  of  tlu'  Oiditic  Series  on  the  Coa><t  of  Yorkshire,'*  was  thft 
welcome  coutinuuiion  of  a  labour  of  the  samt:  kind  aireaUy  exe- 
cuted for  the  lower  portions  of  the  serieS)  and  promised  to  be  oon* 
tinned  for  the  upper*  Among  the  cootributiooi  to  the  tmm\  hielorf 
of  the  oolites,  we  mttat  elio  pUoe  Dr.  Boekkaid**  Discovery  of  tho 
foesil  wing  of  an  unknown  Neuropteroua  Insect  in  the  Stonesfield 
slate."  Tlii'*  stnitiim,  the  Stonesfield  slate,  hns,  during  the  past 
yf^ar*!.  nccupii  (i  tin  S(vf if  tv  in  the  consideration  of  its  fossil**  in  uo 
tiiuaU  decree  ;  but  liic  »ip«-culiiLions  thu^  suggested  belong  to  Pale- 
ontology rather  than  Descriptive  Geology.  Mr.  Murchison  s  notice 
id  a  ipainaM  nf  Hie  (We  roek,  whieh  studs  in  the  eaa  off  the 
eoaet  of  Snssei,  nine  miles  south  of  LItda  Hampton,  shows  it  to 
agree  with  some  of  the  rocks  in  tlu  greensand  or  Portland  beds; 
and  its  thus  belonging  to  the  strata  below  the  chalk  fall';  in  with  the 
remark  of  its  occurring  between  the  parallels  of  disturbanct?  which 
traverse  the  AVeaUlen  of  Susfscx  on  the  north,  and  the  Isle  of  Wight 
on  the  south  i  for  the^  dihturbances  and  other  facte  agree  well 

whh  the  noftkm  of  protnided  stnte  between.  The  WeaUwa  stimta 
thomaelm  hai?o  been  observed  by  Mr.  fifaloofansoni  at  T  tntiMrtj 

Mar  Elgin.  It  is  remarkable,  that  these  strata  had  already,  very 
unexpectedly,  been  found  by  Messrs.  Murohison  and  Sodgwiok  in 

the  Isle  of  Skye. 

I  have  also  to  notici.'  Dr.  Buckland's  account  of  tho  discovery  of 
fossil  filches  in  the  Bagshot  Sauds  at  Goldwurth  liiii,  iicai*  Guildford. 
As  ttese  fossilB  resemble  those  of  the  London  clay,  Mr.  LyeUTt 
opinion  thai  the  Bagshol  Sands  were  deposited  during  the  eoesn» 
period  is  strongly  confirmed. 

The  freshwater  beds  of  the  Isle  of  Wight,  which  had  already 
stipplicd  spf^rimcns  of  soni»»  of  the  Pachydermata  of  the  Paris  basin, 
have  furnished  an  additional  supply  of  rich  fossils,  whicli  have  been 
examined  by  Mr.  Owen,  lie  has  found  them  to  coutaiu  bones  of 
four  species  of  PalsBotherium,  and  two  spedes  of  Anoplotheriom ; 
also  a  jaw  of  the  ClisBropotamus,  a  fossil  genus  eslabliued  by  Cu^ 
vier;and  another  jaw  closely  resembUngthatof  a  Musk  Deer,  which 
Mr.  Owen  refers  to  the  genus  Dicobune,  a  genus  also  established  by 
Cuvier  uj)on  the  fossils  of  the  Paris  basin.  Such  discoveries,  falUng 
in  with  the  conclufsions  obtained  by  tlie  res(^arrhps  of  previous  phi- 
losophei"s  respecting  the  tertiary  period  of  tlie  earth's  histor}*,  and 
supplying  what  they  left  imperfect,  cannot  fail  to  give  us  great  eon* 
fidenee  in  the  results  of  those  bvestigations,  and  to  enhanoe  our  ad* 
mimtioii  <  f  tin  -  sagaelty  wlueh  openeid  to  us  this  patii  of  dieoovery. 

Dr.  Mitchell  gave  an  account  of  his  attempts  to  trace  the  drill 
from  the  chalk  and  strata  lielow  tlu'  chalk,  a**  it  exists  in  the  coun- 
ties of  Norfolk.  Sufiolk,  Canibridire,  1  lumuiirdon,  l^odford, 
Hertford,  and  Middlesex.  1  his  drift  1  had  occasion  to  rujiice  in  uiy 
Address  last  year,  in  reference  to  Mr.  CUrke's  ehiborate  geological 
survey  of  SuMk;  and  I  then  atrted  that  this  dflwrial  Oepomt  ii 
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knawn  in  tlic  neighbourliood  of  Cambridge  by  the  name  of  brown 
claif.    Dr.  .Mitchell  lias  shown  that  this  depoitt  is  of  greater  extent 
ihau  we  were  before  aware.   But  siiU  to  determine  with  precision 
ili  prmeipd  ]iia«i%  toteS  extent^  Mid  loeal  01^ 
falmfe  •ernoe  to  the  geologj  of  the  eastern  part  of  our  island. 

As  my  order  requires  me  to  take  the  igneous  after  the  sedimentary 
rocks,  I  must  here  notice  Dr»  Flemings  ** Remarks  on  the  Trap 
Rocks  of  Fife,"  which  he  distinguishes  into  three  epochs  ; — those  of 
the  eastern  extremity  of  the  oolites,  which  are  variously  associated 
with  the  old  red  sandstone ; — those  which  run  from  St.  Andrew  s  to 

Sibling,  wMch  wem  pitidaoed  aftnr  the  ooal^oMMiiiw  ^  maA  thow 
whldi  oocur  akMig  tm  ihorei  of  tlie  Forth,  whiehooettr  in  tho  higher 
ooilciMwroi> 

2.  Fureujn  (South  luiropmn  and  Trans-jEuro]fx:an)  Geology.^ 

In  the  survey  of  tiie  progress  of  our  laboun^  which  I  oftcred  to  your 
notice  last  year,  I  stiUed,  that  in  proceeding  beyond  the  Alps,  and  I 
might  have  added  the  Pyrenees^  we  no  longer  find  that  multiplied  se* 
riM  of  strok%  to  mmAMf  oontiimoiui  and  fliiiiUar,  when  thdr  iden- 
tity properly  ttaoed,  with  which  we  have  been  fiuniliar  in  our  home 
.  dfOttit  Yet  the  investigations  of  Mr.  Hamilton  and  Mr.  Strickland 
appear  to  show,  that  we  may  recognise,  even  in  Asia  Minor,  the 
grrnt  tnrnmtions,  occupyinsr  tlu'  lowest  and  highest  positions  of  the 
series,  wiiieii  are  well  marked  by  tossils,  namely  the  Silurian  and 
Tertiary  formations ;  and  also  an  intermedii^  formation  correspond- 
ing in  genefaiwitfi  the  Seoottdaiyioda  of  the  north,  but  n^ 
redttoed  to  any  fMaaDeUnn  with  them  in  the  order  of  tti  niemben» 
Besides  these  sedimentary  rocks,  in  tlik  as  in  most  other  countrieti 
there  are  found  vn«Jt  collections  of  itrrpous  rocks  of  various  kinds, 
wliirli  intprrnpt  and  inodifv,  and  ma\'  niafsk  nnd  ovenvJiclni,  the 
tbssiiiferous  sUiiU.  A  paper  has  been  communiealt^d  to  us  by  Mr. 
Hamilton, "  On  a  part  of  Asia  Minor,"  namely,  the  country  extend* 
Ittg  from  the  foot  of  Hanan  Dagh  to  the  sreat  ealt  lake  of  Tooala» 
aiwi  thence  eastwards  to  Caaarea  and  Mount  Argaras,  and  thus 
ooottpying  a  part  of  the  andent  Cappadocia. 

It  appears  that  in  this  district  the  igneous  rocks  occupy  a  large 
portion  of  tfto  ^urfnce,  and  the  sedinientai  v  -trata  which  are  asso- 
ciated M  itli  tliese  are  not  easily  identified  with  those  which  occur 
in  countries  already  examined.  The  district  examined  by  Mr.  Ha- 
milton eontatDB  a  unestone  belonging  to  the  vast  oakareons  laeus- 
trlne  fbrmatloii  of  the  central  part  of Aaia  llfinor,  and  beneath  this, 
a  system  of  hi|^y  indined  beds  of  red  sandstone,  conghnneratei  and 
marls,  which  are  perhajM  connected  with  the  saliferous  deposits  of 
Poiitu«  and  Galatia ;  but  which  could  not  be  satisfactorily  com- 
pared with  the  beds  of  the  south  of  Europe,  for  want  of  the  occur- 
rence of  organic  remains.  In  only  one  instance  did  Mr.  Hamilton 
obsenre  the  trace  of  organic  bodies  in  the  sandstone:  these  were 
impressions  resembling  fuooids,  and  sindlar  to  those  Ibund  in  the 
Alpine  limestone  near  Trieste.  Mr.  Hamilton  ascended  to  the 
summit  of  Mount  Aigstus,  whidi  had  not  previously  been  readied 
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by  any  traveller,  which  ri<ses  abruptly  from  the  aUuvial  plain  of 
Caesarea  to  the  height  of  1 3,(XK)  feet. 

We  have  auother  coutribution  to  the  geology  of  the  couatries 
exterior  to  fhe  Alps  and  YfKuam  in  Mr.  8lmpa'«  menoir  on  the 
eeotogy  of  PortngaL  He  Iumi  examined  with  great  caie  the  neigh- 
boiirhood  of  Lisbon^  and  haa  traced  the  superposition  of  the  strata, 
naming  the  most  conspicuous  of  them  from  the  plaees  in  which 
they  arc  well  exhibitod.  His  series  ( exclusive  of  igneous  rucks) 
consists  of  San  Pedro  iiuie:»toue  (wliich  rests  upon  the  <rranite), 
slate  clay  and  shale,  Espichel  limestone,  red  sandstone,  iiippunie 
limestone,  a  lower  tertiary  conglomerate,  the  Ahnada  beds,  and  the 
upper  tertiary  sand.  In  the  Memoirs  of  the  Royal  Aoademy'  of 
Sciences  of  Lisbon,  for  IStil,  Baron  Esehwege  had  exannaad  a 
seologicai  section  taken  acroas  the  mouth  of  the  Tagiis,  and  passing 
fn>Tn  the  granite  of  \\\v  S<'rra  of  Cintra,  to  that  of  the  Scrra  of  Arrai- 
!)!([ a.  Hut  his  identiheations  of  the  Portuguese  hvfh  <lo  not  agree 
w  iili  those  of  Mr.  vSiiarpe,  and  have  indeed  the  air  oi  |)i  oct;eding  on 
the  arbitrary  assumption  of  a  corresm)mlence  between  tlus  and 
other  parts  of  Etiropei  Thus  Baron  Esehwege  has  referred  both 
the  San  Pedro  and  the  Espichel  lim/^tones  to  the  njagnmian 
limestone ;  the  red  sandstone  formation  he  considers  as  Bunter« 
Sandstein,  while  Mr.  Sharpe  refers  it  to  the  age  of  our  Oolites  :  the 
hippurite  limestone  (now  acknowledged  to  be  the  equivalent  of  our 
chalk  and  greensand)  M.  Esehwege  makes  to  be  Jura  limestone  ;  and 
the  Ahuada  beds  he  would  lutve  to  be  I'laiitic  Clay  aud  Calcaire 
Grossiar.  Mr.  Sharpe  is  veiy  properly  attempting,  by  a  fiirtbsr 
study  of  the  organie  fossils  whidk  he  has  piooiued,  to  confion  or 
oonect  the  identifications  to  which  he  has  been  led  It  is  eiily  by 
thus  stalling  from  different  points,  and  tracing  strata  by  their  conti> 
nuity,  that  we  can  liope  to  cover  the  map  of  "Europe,  and  finally 
the  world,  with  geological  symbols  of  a  meaning  fully  understood. 

PilLXOMTOLOGT. 

The  portion  of  our  subject  which  we  term  Flslseontology,  might 
at  first  sight  seem  to  form  a  part  of  zoology  rather  than  of  geology  ; 
since  it  is  concerned  about  the  forms  and  anatomy  of  animals,  and 
differs  from  the  usual  studies  of  the  zoologist  only  in  seeking  its 
materials  in  the  strata  of  the  t  ai  tit's  crust  instead  of  upon  its  sur- 
face. Yet  a  moment's  thougiit  shows  us  how  Ciyseutial  a  part  of 
our  sdenee  the  zoology  of  ^nct  animals  is ;  for  in  order  to  learn 
the  history  of  the  roTolutions  which  the  earth  has  undenone^  we 
must  seek  for  genenl  laws  of  succession  in  the  remains  of  oiganie 
life  which  it  prints,  as  well  as  in  the  position  and  strnetttie 
of  its  brute  nm^ses.  And  since  such  general  laws  must  necessarily 
be  expressed  in  terms  of  zoology,  it  becomes  our  business  to  define 
those  terms,  &o  tliat  they  shall  be  capable  of  expressing  trutlis  which 
include  in  their  circuit  the  past  as  weU  as  the  present  animal  ajid 
vegetable  population  of  the  world. 

An  (  X ample  of  this  process  has  occupied  a  large  portion  of  oar 
attention  during  the  past  year.  It  iq^penied  to  be  a  propositiott 
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uuiverBallv  true,  that  the  oldest  strata  ui  the  eaith's  surface  cou- 
teined  eoul-blooded  amm&k  only ;  and  tliafc  creatures  of  the  class 
■Mmwnalia  only  hegm  to  exist  on  the  snrAioe  after  the  chalk  strata 
had  been  de|ioflitw  and  debated*  And  when,  to  a  rule  of  this 
tempting  generality,  a  seeming  exception  was  brought  under  our 
notice,  it  became  proper  to  rxauiinp,  ^^  hcther  the  anatomical  line, 
which  enables  us  to  scj)arate  liot-bloiult  d  from  coki-bioodcd  ani- 
mals, had  really  been  rightly  drawn  ;  and  whether,  by  rectifying 
the  supposed  characteristic  distinction,  the  exception  might  not 
be  eliminated.  The  exception  on  vhich  this  very  instructive  point 
was  tried,  consisted  in  a  few  jaw-bones  of  a  fossil  aninud,  whichi 
though  occurring  in  the  Stonesfield  slate  near  Oxford,  a  bed  belong- 
ing to  thf!  oolite  formation,  had  been  referred  by  Cuvier  to  the 
genus  Didelphp,  and  tlius  placed  among  marsupial  mamrnnl^. 
In  August  last  iM.  de  HIainvillc  stated  to  the  Academy  of  Sciences 
of  Pahs  his  reasons  iur  doubting  the  justice  of  the  place  thus  as- 
signed to  the  fossil  animaL  Founding  his  views  principally  upon 
the  number  and  nature  of  the  teeth  of  the  fossil,  he  asserted  that 
the  animal,  if  a  mammal,  must  come  nearest  the  phocse ;  but  he  rap 
tiier  inclined  to  believe  it  a  saurian  reptile ;  following,  as  he  con- 
ceived,  the.  nnalogies  offered  by  a  snppo«<pd  fossil  saurian  described 
by  Dr.  iJarlaii  of  Philadelphia,  and  termed  by  him  Basilosaurus. 
M.  Valcncieinies,  ofi  tiie  other  hand,  asserted  the  propriety  of  the 
place  assigned  by  Cuvier  to  the  fossil  animal,  although  he  made  it  a 
new  genus ;  and  gave  to  the  species  the  name  TfyheoikeHmm  Pn- 
vottiL  The  controversy  at  Paris  had  its  interest  aagmented  when 
Dr.  Buddand  in  September  carried  thither  the  specimens  in  qutt- 
tion.  From  Paris  the  controversy  was  transferred  hither  in  No- 
vember.  and  ^n  incipally  occupied  our  attention  at  our  meetings  till 
the  middk'  of  January. 

One  advantage  resulting  from  the  ample  discussiou  to  which  the 
question  has  thus  been  subjected,  has  been,  that  even  those  of  us 
who  were  previously  isnorant  of  the  marks  by  which  soologists 
recognise  such  distincrons  as  were  in  this  case  in  question,  nave 
been  put  fully  in  possession  of  the  rules  and  the  leading  examples 
which  apply  to  such  cases.  And  hence  it  will  not  I  trust  be  deemed 
pri^umptuon?,  if,  without  pretending  to  any  power  of  deciding  a 
question  of  zo(J!^>g^^  I  venture  to  state  the  result  of  these  discus- 
sions* It  appears,  iken,  that  some  of  tlie  marks  by  which  the  under 
jaws  of  Mammals  are  dtetingnUied  from  those  of  Saorians  are  the 
following :  (1)  a  convex  condyle ;  (2)  a  broad  and  generaBy  elevated 
ooionoid  process,  (3)  rising  near  the  condyle;  ^4)  the  jaw  in  one 
piece  ;  (5)  the  teeth  multicuspid,  and  (6)  of  varied  forms,  (7)  with 
double  fu!i[rs,  (8)  inserted  in  distinct  sockets,  but  (9)  loose  and  not 
anchylosed  with  the  jaw.  In  all  these  respects  the  Saurians  ditler ;  ha- 
viug,  for  instance,  instead  of  a  simple  jaw,  one  composed  of  six  buues 
with  peculiar  forms  and  relations,  and  marked  by  Cuvier  with  di- 
stinct names ;  having  the  teeth  with  an  expanded  and  simple  fang,  or 
andqrlosed  in  a  groove,  and  so  on.  Of  course,  it  will  be  suppoaedy 
by  any  cm  acquainted  with  the  ufual  character  of  natural  groups. 
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liiHi  lliii>.  line  of  distinction  will  not  be  quite  sharp  and  nnbroken, 
but  tliat  there  will  be  apparent  transgressions  of  the  rule,  ^liiie  yet 
titt  111%  of  tile  group  if  indnUlilite.  Tint  4te  IMtm  MMftvr 
Hid  the  Igiuuift»  tiMNigh  SaiiriaBi»  vfdate  die  mt&mi  oiuMiolir» 
httfing  an  elevated  ooffonoid  process ;  bnt  then  it  is  nafra«r»  and  this 
pesming  defect  in  our  second  character  is  further  remedied  by 
thf»  tliirfl  ;  ff^r  in  tlm^f^  ^nnrian"";  thorc  is  a  doprpssed  spaoo  b«^t\vf»f'n 
the  com  I  vie  and  th(  (  or(nu»i(i  process  quite  (iitferent  from  iliat  which 
a  mauanal  jaw  cxlulnL«.  Again,  tlio  teeth  of  Crocudilts,  Plesio- 
saurS)  and  the  like,  are  iuiierted  in  dij>tiiict  t>ockets ;  but  then  they 

luww  oot  doable  flu^  Hie  3aiikMnnnitWM  supposed  to  be  a  sin* 
fiui  witb  do«ble-ftu^(ed  teeth,  but  tbet  esoeptioii  -mm  diapoied  of 
eftenrank.  And  m  there  m  thua  MUirians  which  trench  upon  the 

charactprs  of  mammals,  there  are  mammals  in  which  some  of  the 
above  characters  are  wanting :  thw'  thf  rdndvlf  is  slitrhtlv  or  not 
at  all  convex  in  the  HuminanfiH  ;  Hk  re  is  no  elevated  coronoid  pro- 
in  the  Edentata;  the  Dolplan  and  Porpoise  have  not  multi- 
cuspid  teeth ;  the  Armadillo  has  iiot  varied  forue  of  teeth,  nor  hie 
it  doiibie  fiuMS*  to  Hi  teeth,  whieh  eleo  the  IMl  Magatherlw  has 
not.  Still,  upon  the  whole,  the  above  aiipeaia  to  be  the  ganeial 
tine  of  distinction.  Even  if  one  or  two  of  tiie  above  nine  tm^k» 
wpre  wanting  to  prove  the  animal  <\  mammal,  still  if  tho  i^eat  ma- 
jority of  thpm  wfTP  ])resent,  our  judgment  eouid  iii>t  l  ut  lio  de<'!ded 
by  the  prep(>ndt  laiico  of  characters.  But  if  all  Llit;  above  eluiiaeters 
of  mammals  are  present,  and  all  those  of  sauriaus  absent,  it  seems 


to  beamntov  aoentidiiii  to  doubt  tet  the  aahaaliifia  raaJlTivtm* 
blooded. 


Now  it  was  asserted  by  Mr  Owen,  who  brought  this  subject  be* 
fore  us,  that  this  is  the  case ;  that  all  the  characters  which  I  have 
pnunicratcd  above  exist  in  the  Stoncsfipld  jnws.  If  we  satisfy  our- 
seive-s  that  this  is  the  ca«?e,  I  do  not  see  liow  we  can  avoid  a«spnting 
to  his  opinion,— that  the  animal  belonged  to  the  class  .Mammalia. 

Si?ery  aueh  question  of  oUMdfioation  moat  reiolfe  itaelf  into  two; 
thatof theoolHa^aadtfaaloftheaaMlmetoftheohaneteia.  Ifwa 
aoMnt  to  Mn  Owen  m  hb  view  of  the  fiumer,  we  aw  than  led  to 
oonsider  the  latter. 

M.  df  Blainville,  at  least  in  lii-^  first  rvamtnatinn,  had  laboured 
umler  the  disadvantage  of  forming  his  judgnients  fro?n  casts  and 
drawings  only  of  the  Stoneslit  Id  i)ones.  Under  these  (  u  t  unif>ianee8, 
he  had  denied  several  of  the  above  characters;  he  had  held  that  the 
teeth  in  the  Thylaoothwium  are  oniftam ;  and  that  they  are  eon* 
faent  with  the  jaw;  and  that  the  jaw  ii  oompound«  Theae  etate* 
ilieBta  Mr.  Owen,  resting  upon  a  careful  examinallon  of  the  epeei* 
mens,  contradicts.  The  assertion  of  the  componnd  nature  of  the 
jaw  ix  orc;a»ioned  by  a  groov f  rifar  the  lower  margin  of  the  jaw, 
whicii  however  is  not  so  f»itnat«'d  as  to  n»preseut  the  saurian  sutures, 


auoh  aa  exkta  in  the  Wombat^  DIdelphys,  Opossum,  and  efanilar  aai* 

flMlhb 

Another  ipaeiinen,  at  that  time  the  propeiiy  of  Mr.  BrqderiiH 


but  is  completely  explained  by 


ImI  mm  Tery  properly  plaMd  m  tile  BiiHiii  MiMMi^  €ililbite  a 
jnr  ailBilir  indeed  to  the  Tliylacothere,  but  bdkklieitig  to  a  dtfTcfClit 
ffenus ;  and  to  this  species  Mr.  Owen  has  gives  we  name  Phagco* 

Tnf/trrittm  SuchlandL  Botli  thp<f  creiirrio  names  imply  that  the 
animals  are  pouched  aniiiials ;  unci  in  addition  to  the  n^asons  which 
led  (^uvicr  to  this  ojiiniou,  Mr.  Oweu  has  noticed  in  the  fossils  an  in- 
flection of  the  lower  edge  of  the  jaw,  which»  so  tar  as  has  been 
bitharto  obtemdi  oooma  in  Mamopials,  aad  in  iktm  tloM» 

Aa  if  tiib  quaitiim  bad  been  deattned  to  be  aattlad  at  Hiii  tiaa* 
the  only  remaining  doubt  with  ragard  to  the  possible  exirttnce  of 
double  fangs  in  the  teeth  of  a  saurian  was  removed  by  the  arrival 
in  London  of  Dr.  Harlan  wit!i  his  "  BasiloKHunm."'  That  gentleman, 
with  great  liberality  and  candour,  allowed  j^eetions  of  the  fossil  to 
be  made  in  such  a  lUHimer  as  to  expot^e  the  structure  of  the  teeth. 
And  tkeie  being  examine  by  Mr.  Owen,  and  compared  with  the 
general  laive  of  dental  strnetuve  whioh  he  hea  lalily  dieeoyewd,  M 
ajpptarcd  that  Dr.  Harlan's  fossil  was  iij  no  Tueans  a  saurian^  but 
an  animal  nearly  allied  to  the  Dugong,  to  whieh  Mr.  Owen  pro- 
pose? to  apply  the  generic  name  of  £eaglodon»  ajkyieiiiiig  tho  OOB" 
joined  form  of  its  teeth. 

I  hjive  not  hejiitated  to  lay  before  you  tiu-  view  ot  this  sul>jeet  to 
whicli  1  Imve  been  led  by  the  diiscusiiioui}  iu  which  we  have  been 
engaged,  notniOitttding  the  very  greet  eithieWeB  wUch  ineUne 
to  the  other  side  of  the  balanee.  Among  theie  I  hnnflf  know 
whether  I  aet  to  leekon  Mr.  Ogilby,  who  laid  before  us  a  very  in- 
structive coTtunimication,  in  which,  without  deciding  the  point,  he 
pointed  out  the  ditticulties  which  app<>ftr  to  him  to  rrnbarr:i«ss  both 
views  ^"d  i\vjM  I  inlly  to  contradict  the  opinion  of  the  marsupial 
nature  of  the  animal. 

I  have  dwelt  the  longer  on  this  controversy,  since  it  invoivcs  con- 
Mmttdmm  of  Ihe  mott  eomprehewive  intoieit  to  gedlogieley  aad, 
we  mey  add,  of  the  moat  vital  impottMiee.  Foiw/«  summd  retprnk^ 
Am  offitury — the  battle  wee  eoooeniing  tiie  foundations  of  our 
lo-^fipliical  constitution;  concerning  the  validity  of  the  great  Cnvif  rian 
maxim, — that  from  the  fragment  of  a  hone  we  can  reconstruct  the 
ffkeh'ton  of  the  animal.  Thi«5  doctrine  of  final  causes  in  animal 
structures,  as  it  is  the  guiding  principle  of  the  zoologist's  reai»ouingtt, 
ii  the  beda  of  the  geologist's  views  of  the  orgaafo  hirtory  of  &e 
woild  I  and,  tfiat  dertroyed,  one  half  of  hii  edifloe  eMiUee  into 
dmt  If  we  cannot  n^ns  on  from  the  analogies  of  themiitin^  to  the 
events  of  the  past  world,  we  have  no  foundattoo  for  our  science  ;  and 
you,  (Jentlemcn,  havf  all  nlongbeen  applying  your  vigorous  talents, 
your  jif'rsevorinL:  t      your  ardent  aspirations,  idly  and  in  vain. 

Besides  thif;  important  invpjitigations  thus  referred  to,  we  owe  to 
Mr.  Owen  otlter  paleeontologicul  contrihutions.  The  genus  Chero* 
jptftomtfff,  eitabliued  by  Cvvier  ftooft  an  fmnorfhet  firegment  of  the 
bone  of  a  sknll,  waa  aeserted  l^hini  tobe  aFaohy^rmmoetneatly 
allied  to  the  Peecari.  A  fragment  of  a  lower  jaw  of  the  same  gMniy 
found  by  Mr.  Darwin  Fox  in  the  Isle  of  Wight,  confirms  this  view, 
bet  indicatet  in  soma  points  an  ujpptomk  to  the  oaniivoroae  ^ype^ 
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And  it  was  remarked  as  interesting,  that  the  living  genus  of  the  hog 
trihf  whirl)  most  resembles  thp  Chaeropotamus,  the  Peccsari,  exists 
ill  .Si)utli  Anu'-rica,  where  tlio  Tapir,  the  nearoft  living  analogue  of 
the  Anoplothere  and  Pala^othere,  the  associates  oi'  tlie  Chaeropo* 
tamus,  also  occur.  Another  jaw,  foimd  by  Mr.  Pratt  in  the  BiiMtead 
qttanie*  in  1S9(V  tod  lesembfing  that  of  the  Mink  Deer,  Mr.  Owen 
raers  to  a  new  species  of  Cuvier's  genus  Dicobnoe,  under  the  name 
JHehobune  eervinum,  Mr.  Owen  has  also  giyen  us  a  description  of 
Lord  Cole's  specimen  of  Pfeftiomnr'"!  mficrocepfuilus,  wliicli  he  com- 
pares with  Mr.  Coiivbeare's  Plesimaun's  DoHrhndnrnSy  hy  esUiblish- 
ing  an  intermediate  species,  founded  upon  a  speeirneii  existing  iu 
tlie  British  Museum,  and  termed  by  him  Plesiamurus  UawkiusiL 
Besides  tnuang  the  analogies  which  connect  these  with  each  other, 
and  comparing  them  with  vtut  two  great  modi6cationB  of  Ae  lanrian 
tribe,  the  crocodiles  and  the  lizards,  Mr.  Owen  j^rcsented  liis remarks 
m  the  form  of  the  Plesiosaurian  \  ertebrsB,  founding  them  upon  a 
general  view  of  the  elements  of  N\  liich  all  vertebrae  arc  constituted. 

To  the  commumcatioii.s  tlm-  made  to  us,  we  may  add  Mr.  Owen's 
determination  of  another  animal,  of  which  the  remains  brought  from 
the  neighbourhood  of  Buenos  Ayres,  are  amon^  the  nuanv  treasures 
of  this  kind  wliich  we  owe  to  Sir  Woodbhie  wish.  This  animal, 
of  gigantic  dimensions,  appears  to  have  been  allied  to  the  Megathe- 
rimn,  but  with  closer  affinities  to  the  Armadillos ;  and  it  probaiilf 
possessed  the  characteristic  armour,  of  wliieli,  in  tlie  ^^egatherium, 
the  existence  is  perhrtjx  problematical.  Mr.  Owen  hafi  termed  it 
Ghfplodon^  from  the  furrowed  shape  of  its  teeth. 

in  auoUier  communication  Mr.  Owen  e.iidtavoured  to  account  for 
the  diriocation  of  the  tail  of  the  lohthyosanros  at  a  certain  point, 
wliieh  is  observaUe  in  many  of  the  fossil  skdetons  of  that  animaL 
Thb  circumstance,  so  remarkable  from  its  general  occurrence^  and 
which  Mr.  Owen  was  the  first  to  observe,  he  is  disposed  to  account 
for  bv  supposing  m  brf>Mfl  tegumentary  fin  to  have  been  attached  to 
the  tail  for  a  pni  tion  of  its  length,  the  portion  of  w^ich  fin  must, 
he  conceives,  Jiave  been  vertical. 

I  cannot  close  my  enumeration  of  the  valuable  eontributious  for 
which  we  are  indebted  to  Owen,  without  remarking  how  well 
our  anticipations  haire  been  verified,  when,  in  awarding  him  the 
Wollaston  medal  last  year,  we  considered  the  labours  which  we  thus 
distinguished  as  only  the  beginning  of  an  enlarged  series  of  scientific 
snreesses;  and  how  well  also  Mr.  Owen's  own  declaration,  that  he 
sijonld  lose  no  available  time  or  opportunity  which  could  be  applied 
to  I'aUeontological  research,  has  been  borne  out  by  the  services  he 
has  rendered  that  branch  of  our  science. 

In  the  remainder  of  my  review  of  what  has  been  done  among  us 
in  Palaeontology  I  mnst  necessarily  be  very  brief.  I  have  aln  ady 
mentioned  the  discovery  of  fossil  fishes  in  the  Bagshot  sand.  Th(^ 
fishes  have  supplied  three  new  genera,  which  Dr.  Huekland  has 
diitingtiished  and  has  iiained  Juiap/mffnn,  Passalodort,  and  AnicifH}' 
<fo»;  of  which  t)te  twt)  lust  ofi'er  combiiuita)ns  of  the  eharactei-s  of 
bony  and  cax  tilagiuous  fishes.    Mr.  Stokes  has  given  us  his  views  of 
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the  stmoture  of  the  animal  to  which  belonged  those  fossils  with 
whioh  we  are  so  familiar  under  the  name  of  Orthoceratites.  He  is  of 
opinion,  that  these  fossils  1"  theirlivlng  condition,  oxisted  as  a  shell, 
enveloped  within  the  body  of  the  animal  to  whicii  tiioy  belonged. 
He  has  distin<£nii}5H<l  three,  genera  of  these  shells,  to  whieh  In;  as- 
signs the  names  AuuioceraSf  Omwceras^  and  Hurouia,  The  Mar- 
quis of  Northanmton  ako  has  eiaadafld  those  ndiittte  splnl  shdk 
wMch  oceur  in  the  chalk  and  chalk  flmts,  and  have  been  termed 
Spirolinites.  And»  finally,  under  thb  head  I  most  mention  Mr. 
Alfred  Smee's  paper  on  the  state  in  which  animal  matter  is  usuaily 
fovnd  in  fossils^ 

Mr.  Austen's  hypothesis  of  the  oiighi  of  the  limestone  of  Devon, 
though  belon<i;iiig  in  some  measure  to  G(;ological  Dynamics,  may 
perliaps  be  mentioned  here,  since  lie  explains  the  position  of  those 
beds  by  reference  to  the  habits  of  the  coral  animal*  Mr.  Austen 
has  alieady  riiown  hhnself  to  ns  aa  an  exoeOent  observer ;  and  in  con- 
stmctmg  geological  mapst  a  task  requiring  no  ordinary  talents  and 
temper,  he  has  earned  our  admiration.  We  shall  therefore  not  be 
thought,  I  tnist,  to  depreciate  his  labours  if  \v<»  receive  with  less 
contidence  speculations  in  their  nature  more  doubtiul.  As  we  can 
hardly  suppose  tlie  calcareous  beds  of  Devon  to  have  had  an  origin 
differeat  from  those  of  other  countries,  we  cannot  help  receiving 
with  some  suspicion  a  doctrine  which  would  subvert  almost  the 
whole  of  our  existing  knowledge  of  the  rektions  of  fossilifenMis  beds 
of  limestone.   

LINN^AN  SOCIETY. 

Dec.  4,  18.38. —  Read,  *'  Obser\-ationa  on  the  Anatomical  nntl 
Phy  biological  Nature  of  Ergot  in  certain  Gbrasses."  By  £,  J.  QuecketC, 
Esq.,  F.L.S. 

From  tlic  observations  detailed  in  this  paper,  which  have  been  fol- 
lowed up  in  many  ergotized  giassea,  Mr.  Qnedcett  ia  inclined  to  be- 
lieve that  the  eigot  is  a  grain  diseased  by  a  particular  parasitic  fim^ 

developing  in  or  about  it,  whose  qioridia  &id  the  young  state  of  the 
grain  a  matrix  suitable  for  their  growth,  and  quickly  run  their  race, 
not  entirely  depriving  it  of  its  vitality,  but  communicating  to  it  such 
impression*,  which  pervert  its  regular  growth,  and  likewise  the 
healthy  fornmtiou  of  its  constituents,  being  at  last  composed  of  its 
diseased  materials,  which  are  mixed  up  with  fungic  matter,  which 
has  developed  within  it. 

Dec.  18. — Read,  **A  notice  of  CermiB  Uimgmm"  by  Edward 
Rudge,  Esq.,  F.R.  &  L.S. 

Read,  "  Descri])tions  of  the  Indian  specka  ol /rif,"  by  D.  Don, 
Esq..  Lihr.  L..S.,  Prof.  Bot.  King's  College. 

Read,  "  Additional  observations  on  the  SpongUia  fiuvutUlu,"  iiy 
John  Hogg,  Esq.,  M.A.,  F.L.JS. 

Jan.  15, 1889.~Read,  "  A  notice  of  the  Ence^ihalarlox  Jwrridun, 
which  flowered  at  Kinmel  Ftufk."  By  Mr.  Thomas  Fomst.  Com- 
municated by  the  Secretary ;  also  '*  An  aoeoont  of  tiie  ladian  species 
of  Junau  and  lAUnkt.'*  By  D.  Don,  Bsq„  libr.  L.8.,  ProC  Bot. 
King's  College, 
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Feb.  5. — Read,  a  paper  entitled  "  A  Note  upon  the  Anatomy  of 
the  Roots  of  Ophrydva::'  By  John  litndtoy>  Fk.  D.»F.IL  and  L.8.» 
Prof.  Bot.  University  Cnllege. 

The  object  of  the  author  in  this  paper  was  to  show  that  salep,  the 
prepared  roots  of  certain  Ophy(Um,  is  not  a  substance  consisting 
frittdpaUy  of  ateioli^  ai  ia  theooouBon  opiaioB  tmong  wiilett  oltbs 
pMMot  diy,  bntia  cowpoaad  of  a  bainriM4ika  atllar,  orgmiwd 
in  a  peciliar  manner. 

After  stating  the  opinions  of  recent  authorities,  the  author  gives 
the  results  of  his  own  microscopical  examination  of  the  tipi^iie  of  re- 
cent nnd  prepared  roots,  by  which  it  u])pearii  tlmt  the  tubercles  of 
Ophrifdt'a'  uiiiversally  contain  large  cartila^nous  nodules  of  a  muci- 
laginous substance,  not  coloured  by  iodine,  and  a  small  qutiiitity  uf 
&e  graina  of  ilMEoli,  lying  in  tba  iiaiial  muuMr  in  the  parenchynta 
whiflh  amoirod  tii*  nodidM,  and  Mdily  maaeptibte  to  Iho  uaoil  ao' 
don  ol  lodino.  The  tobwdii  of  many  South-African  Ophrydee  pM* 
tint  wben  dried  the  appearance  of  bags  filled  with  small  pebbles,  as 
if  the  epidermis  had  contracted  overVmrd  bodie*^  in  the  inside.    If  a 
fre«!i  root  of  i^atyrium  pallidum  be  divided  transversely  tlie  cause  of 
tbiis  appeaninoe  is  explained,  for  with  its  soft  parenchyma  arc  mixed 
tuugh  nodules,  dear  as  water,  and  often  twenty  times  as  large  the 
oaUa  ivUdi  aanomid  tfaMi.  Thoaa  nodidoi  are  easily  separable,  art 
tongk  Bko  horn,  and  on  babg  alioed  appear  to  be  peribetty  Immbo- 
gmooa.  lliey  are  scarcely  soluble  in  ooMwitei  when  boiled  they 
beoome  tumid  and  partially  dissolve  into  a  transparent  jelly.    If  ex- 
posed to  the  air  they  rapidly  dry  and  become  brown.    Tlie  aqijeon« 
solution  of  iodine  has  no  sensible  effect  upon  them  in  their  natural 
state. 

On  ehaniiig  slices  of  some  salep  procured  at  Covent  Garden,  a 
eottte  prepantkMi  of  ipild  Ophrydea,  tiko  avthor  iDUid  llMt  tlw  M- 
delea  apfwifBtly  booMigeDeooa  wwo  eomposed  of  ffrtnawlj  mfaiito 
transpartnt  oaUe»  tUed^ao  be  aviipoaed,  wnb  a  leeivlioB  of  tiie  sarao 
refractive  power  as  themselves,  and  adhering  naturally  to  each  other 
firmly ;  the  double  wallg  of  tbe  cells  and  intercellular  fpaees  being 
only  made  apparent  by  the  cliiu  i  iult  j  r  u  ciss.  The  author  explains 
the  error  of  those  who  have  considered  salep  tt)  consist  chietiy  of 
starch,  by  allusion  to  the  mode  of  its  preparation*  The  tubercles 
are  Ibit  paibdled  and  tfaen  dfied,  the  oieet  of  wbieb  k  to  diHolvo 
what  staKh  exiate  m  the  oella  eoffonnding  die  nodulea.  The  di»* 
solved  starch  flows  over  the  surface  gf  Ihe  nodules,  from  which  whea 
dried  it  is  undistinguLshable,  and  consequently  when  iodine  is  ap- 
plied to  salep  the  mass  appears  to  become  iodide  of  ?tarcb.  If  the 
nodules,  however,  after  this  action  of  iodine,  be  removed,  they  are 
seen  to  retain  their  original  vitreous  lustre. 

The  author  remarks  that  these  nodules  of  Ophydea  are,  as  fsr  as 
hii  obeeewtione  eottead*  ebeeot  hi  Iho  tnbordee  of  the  odMW  tribee 
of  QrcAidfOMe* 

Bead,  a  paper  entitled  "  Some  Data  tovrards  a  Botanical  Geogra* 
phy  of  New  Holland."  By  Dr.  John  Lhotsky,  late  of  the  Ci\'il  Ser- 
vice, Van  Diemen's  Land.   Ckynununicated  by  Frof,  X)Qn«  Libr,  Ufin 
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VJ^.R.  k  PX^.,  M.  Ifat.  Mad.,  King's  CoUtgc.  By  Or. 
cqnar.  Siqwrinliiidaiit  of  tiieHon.  B.  1. 0.'i  0«rd«ii»  SthawmpOf." 


EDINBURGH  SOCIETY  OF  ARTS. 

April  17. — Among  the  commuiucatium  laid  before  the  Society 
lit  this  neetiiif  was  the  foUoviag : 

NoliM  of  fMMBt  hmpHmautnlia  etfaoltd  by  lum  ift  FbotograpUio 
Drawing,  &c.  whereby  the  lights  and  ilwdowt  m  not  mifwad*  By 
Asdmr  Fyla.  M.p.,  F.  11 .  S .  K . ,  Vice-Ftat.  Soc.  Ait^* 

Before  proceeding  to  describe  his  method  of  talcing  impreesionf 
without  having  a  reverse.  Dr.  Fyfe  stated  that  he  had  received  com- 
mtinications  from  several  trft^tleinen,  mentioning  that  they  liad  re- 
pealed ids  experiments  wilii  liie  phosphate  of  silver  paper,  and  also 
wlk1teanM0Bia,MaFramatiff*.  1^  i^gsid  to  the  lattsr,  it 
mt  liKnid  hf  ttMin  til  to  pmnit  ibe  fintfaor  ootkui  of  tbt  Ipiit  m 
the  wptfimm,  prafided  it  was  properly  aj^lied.  As  a  t«at  of  ita  pro^ 
par  appUeai^on,  he  stated,  that  tfa^  bort  method  ia  to  pat  tha  paper 
into  a  diluted  solution  of  the  ammonia,  and  to  leave  it  for  a  short 
time,  till  all  the  yellow  parts  of  the  irnpre.ssiou  becxjme  wldte,  show- 
ing that  the  whole  of  the  yellow  phohpkate  is  washed  out.    An  im- 
pceaaiou  on  paper,  taken  by  Mr.  William  Forrester,  lithographer, 
naa  ahomi*  ik  liUi  the  lighta  and  ihadowa  wm  ysmutrnd,  aa  in 
tJiooriginaL  by  QOfMiaf  tiia  li|^t  paztaof  tfao  dmwiag&aai  which  it 
vaatakim  with  a  darit  groond,  and  kaving  the  darker  parts  lighter 
and  lighter,  so  m  to  allow  the  greater  transmission  of  light  tturou^ 
what  ill  the  original  was  the  darkest.    A  lithographic  stone  was 
likewise  shown,  on  which  an  iniprest>ion  was  taken  by  Mr.  Nichol, 
lithognipher,  by  covering  the  stone  witli  phosphate  of  silver,  and 
then,  af  ter  putting  an  engraving  on  it,  exposing  it  to  light  in  the 
iMttal  way.  Br.  Fyh  then  proceeded  to  describe  the  procesa  by 
wUah  ho  had  anooaedad  hi  gettlBg  impnaanoM.  in  whieh  tha  lighta 
and  .shadowB  are  not  revaiaad.   For  this  purpose  the  phoaphate  pa* 
per  is  first  darkened  by  the  action  of  light ;  it  is  then  immersed  in  a 
solution  of  the  iodide  of  potaf^simn,  and  while  still  moist,  ex])o«ed  to 
light,  with  the  object,  the  iniprcs-iun  of  whieh  is  to  be  taken,  ]-l;u  ed 
on  it,  ami  left  till  the  whole  ot  the  pai)er  exposed  becomes  j  eilow. 
and  when  removed  it  exhibits  a  distinct  rcj)rcsentation  of  the  object. 
In  Ihia  piooeaa  there  ii  a  teadeninr  of  the  iodide  to  oonveit  the  dark 
phoaphate  into  yellow  iodide  of  aflver,  which  it  does  inafeanUy  when 
the  aolution  is  strong,  but  very  akwly  when  it  ia  weak,  unless  it  ia 
exposed  to  light,  and  then  the  action  £::ocs  on  rapidly.  It  was  obser- 
ving this  that  induced  Dr.  Fyfe  to  tn'  the  infl nonce  of  light  on  phos- 
phate paper  henmeared  witli  iodide  of  potassium,  by  which  he  was  led 
to  tiie  discovery.  Of  course,  when  an  object,  which  iUlows  the  light 
to  pata  through  it  differently,  is  put  on  the  paper,  those  parts  on 

•  For  other  papers  on  this  subject  see  oar  aoinbert  for  M vch  and  May, 
p.  1 96^986^  ana  w :  aho  Milceiianeow  Asticici  m  the  preient  nuo)ber,i-^ 
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winch  the  denf»er  portions  of  the  object  ;ire  placed  still  rtUiu  their 
(lark  colour,  tiie  other  part5  ai'e  tinged,  just  according  to  the  trans- 
miHim  ot  die  light.  Wbea  iBipwMiopi  thus  prepared  tote  kept,  they 
graduatty  begm  to  Me,  owing  to  the  oontiiRied  aetion  of  the  iodide 
of  poteHiiiiB,  and  henoetfae  necessity  of  submitting  then  to  a  pfoer- 
vatlve  pnoeit.  After  namemns  ttiele,  that  which  seemed  to  answer 
!)e«<t,  wns  merely  immersing  them  in  "water  for  a  few  minutes,  and 
in  some  ra>t"5  even  allo"\\'iiis^  a  stream  of  water  to  Hons'  irt  ntly  on 
them,  so  as  to  wash  out  the  whole  of  the  iodide  of  potassiuin  not  acted 
on — in  this  way  the  agent  which  tends  tu  decolorate  the  blackened 
phosphate,  seemi  to  be  removed.  Several  epecimenB  of  hnpwjwoae 
Iron  dtied  lesree  were  ehown,  in  which  the  difEsfent  parts  aeened 
to  be  as  nicely  delineated,  as  in  the  other  process,  where  the  reverse 
M  given.    Dr.  Fyfe,  however,  stated,  that  though  they  semi^  to 
be  preserved,  yet  he  couUl  not  positively  assert  that  tlio\'  were  so, 
as  they  had  been  prepared  only  a  ft  v.  (i  iv?.    He  also  mentioned,  that 
owing  to  the  unfavourable  state  oi  the  weather,  he  had  tried  the 
Camera  Obbcura  only  oncCj  aud  though  there  was  no  sojishine,  be 
had  suooeededin  getuig  a  very' frint  ddineslion,  from  whioh  he  was 
in  hopes  thal»  in  this  way,  a  trae  iqwesentatioa  may  be  obtnned. 
He  aUo  stated,  that  impresfliooB  may  be  got  by  using  darkened 
chloride  paper  in  the  same  way.    In  this  case  the  solution  of  iodide 
must  be  much  weaker  than  that  for  tlie  phosphate,  the  chloride 
being  more  easilv     ti d  on.    In  both  cases  the  solution  is  made  of 
such  strength,  that  when  the  jjaper  is  touched  with  it,  it  acts  on  tiie 
phobphate  or  clUoride  feebly,  and  then,  before  being  spread  on,  it 
mast  be  dihited  widL  a  litde  waiter,  so  as  just  to  Imve  it  of  eeuli 
Btiength  that  it  does  not  act.  A  specimen  of  inpnesioaiiomohloride 
was  abo  shown. 


i 


LXIX.  Notices  re^teetif^  2fe»  Booh, 

Ah  Elementary  Treatise  on  the  Tides,  By  J.  W.  Lubbock,  Esq., 
Tieas.  R.8.,  F.RJIJB.,  and  F.L.S.,  l^-GhsBeeDor  of  tim  Ufll- 
Tefsity  of  JLondon.  Lond.  ld99,|ip.M;  wiUitwopktesof  tablea 
andamap. 

WE  find  in  die  Fteface  to  tins  woik  a  notice  of  the  originatiQii, 
in  the  hands  of  Mr.  Lubbock,  of  the  attention  which  the  neg^ 
lected  snbject  of  the  tides  has  of  late  years  received  from  British  men 

of  science,  and  of  which  our  reports  of  the  proceed irtir^^,  both  of  the 
Hnval  Society  and  of  tlu  I'l  itish  Association,  nearly  throughout  the 
present  series  of  the  Philosoj)hical  Magazine,  have  presented  the  main 
results,  chiefly  as  given  in  the  researches  of  Mr.  Lubbock  and  Pruf. 
Whewell.  Mr.  Lubbock's  first  examination  of  llie  London  Dock  ob- 
servatums  was  undertaken  in  1829,  at  the  instance  of  the  Committee 
of  the  Society  for  the  Diffusion  of  Useful  Knowledijt ,  \\  Ith  the  view 
of  obtaining  correct  tables  for  predicting  the  time  and  height  of  high- 
water  for  the  British  Alm:m;io.  When,  however,  the  quantity  which 
is  called  the  semi-menstruui  inequality  had  been  determined  with  suf- 
ficient accuracy  for  jiractical  purposes,  the  further  researches  in  the 
di&cult  probiciu,  tlio  buiuUun  ui  which  iiud  Uxud  beuu  cs^i^aytd,  cuuid 
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not  bars  been  to  tooa  nadiirtalmii,  but  for  the  interwt  felt  m  the 
mbjtet  bj  tone  indhidnrii  dlitu^iushed  ia  ieience,  partimibtflybf 
Ifr.  WbMriU»  laid  but  for  the  pecuniary  grants  which  were  in  ooa- 

sequence  devoted  to  it  by  the  British  Association. 

Mr.  Lubbock  having  been  thus  enabled  to  procure  the  valuable 
assistance  of  Mr.  B.  Russell  and  Mr.  Jones,  the  results  have  been 
published  by  luin  in  the  Philosophical  Transactions,  as  above  inti- 
mated; "  but  as  he  is  not  aware,"  he  remarks,  "  that  any  detached 
cleMentary  TreetiM  on  the  Tidee  eziets  in  tfaeBngfiib  or  in  ai^ 
language,"  he  tmsti  tiiat  a  more  oonnectodYlew  of  the  sal^t  mtf- 
not  be  uninteresting.  In  the  int«rest  of  the  eonnected  view  of  the 
subject  which  Mr.  Lubbock  has  taken,  nccordine;ly,  in  the  work  now 
before  us,  every  one  must  concur  who  is  enahled  to  appreciate  ite 
importance. 

The  treatise  conuuences  witli  an  historical  notice  of  the  inquiry 
into  the  theory  and  laws  of  tidal  phanomeoa,  tracing  it  fiK»in  Pliny 
to  Kepler  and  Wattia;  stating  in  sooctanon  the  true  themy  as  dia- 
eovered  by  Newton,  and  the  leaeaicfaee  of  Bernoulli  and  Laplaoe,  and 
CMidnding  with  the  remark,  "  The  attention  of  Laplace  does  not 
appf  nr  to  have  been  directed  to  the  construction  of  Tide  Tables  for 
predictin*;  the  time  and  heig-htof  high-water  at  any  port ;  until  very 
recently,  this  jtrnctical  soiutiou  of  the  problem  was  attempted  only 
in  Qreat  Britain." 

We  next  heve  the  *'  Mathenrtieal  Tlieoiy  of  the  OsoiUations  of 
llw  Snifeee  of  tiie  Ocean  wliiefa  ta  neoeeded  by  tiie  <«Compari^ 
of  Theory  with  Observation,"  the  "Method  of  predicting  the  Time 
and  Height  of  High-water,"  and  copious  and  explicit  diieetiana  Inr 
making  and  recortHnjr  "  Ohsen'ntlon?  of  the  Tidep." 

We  extract  the  f(:.)lU)\\'!nL::  rciii;Lrks  on  the  relations  of  thu  subject 
uf  the  tides  to  vjirions  utlier  Ijiaiichis  of  5»cience  Ns  hich  occur  inci- 
deutaiiy,  but  which  we  conceive  aie  ol  great  interest. 
•  "The  bfiooh  of  the  inljeot  wfaioh  appears  at  preaent  to  etaad  in 
need  of  the  nuiet  laboriona  emrtkniB,  ia  the  aeemite  detenunation 
of  tiie  $emi-menstrual  inequtUitjf  and  liie  local  constants  (from  which 
tl^  quantities  (A)^  jD,  {E)  may  be  immediately  obtained)  for  other 
places  than  Liverpool  and  London.  Until  this  is  done,  our  know- 
Ied8:e  of  the  progress  of  the  tide-wuvc  and  of  the  circumstances 
which  attend  it  must  be  very  defective.  This  question  is  not  unin- 
teresting to  |peolugiiits,  for,  until  it  l^as  been  taken  up  carefully  and 
extenai^ir,  it  will  be  impoinhle  to  detect  slight  changes  in  the  xe« 
lative  level  of  sea  and  land,  except  in  narrow  aeaa,  auch  aa  the  Bal- 
tic, which  are  exempt  l^om  tides.  Even  to  trace  the  gradual  extinc* 
ticm  of  the  semi-menstrual  inequality  between  London  and  Tedding- 
ton,  or  in  any  similar  locality,  would  not  be  unprofitable." — Pref.  p.  v. 

"Tlie  tcreat  real  obstacle  to  perfection  in  calculation?  or  predic" 
Hons  of  the  tides  consists  in  the  liuctuations  of  tlie  estuiUshmL'nt . 
Suppose  the  establishment  (or  the  constant  to  be  added  to  changes 
a  ainute  per  tmmm,  and  tliat  httving  determined  it  from  aU  the  oh- 
aervationa  of  twenty-one  yeaia,  we  proceed  to  emploj^  it  in  calcula- 
tions of  the  time  of  high  water.    It  is  obvious  that  if  we  calculate 
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far  tki  iliMilft  vwr.  ttd  oMitMDW  tlii  Mloiikilid  tiBM  of  Mck  Wilir 
vilb  tba  obttrnd  tuM»«  thif  vQl  ant  be  afiwited  wkli  wj  cwNfail 
emnr,  but  if  wt  oaloubtefor  &e  twenSp-^kmt  year  the  otlfyktodtuMt 

will  have  a  constant  error  of  10  minutes.  Similar  remarks  apply  to 
the  heights,  that  is,  to  the  constant  D.  If  the  channel  becomes 
deeper,  the  tide-wave  travela  with  (jrt  atcr  vi  lucity,  unci  the  higli 
vater  happens  sooner.  Thus  agaiii  aii  ludication  arisen  which  may 
hereafter  be  u&tjful  to  the  geologist.  ' — lb.  p.  vi. 
"Tht  pvnote  wIhA  ■*  imwt  obHim  of  ivtering  the  heightii 

waJter  marl,  soww  olgioliOBoUo.  Hit  bvghta  of  »ffmy  or  fifi|p 
tides,  althov^  not  subject  to  so  much  uncertainty,  are  also  quanti- 
ties too  vogue  to  be  uaed  witb  pro|vieCy  to  etaiidoide  of  reiiranoi." 

--p.  24. 

**The  tatahii^hiutul  ol  Ixauiun  (i.  e,  the  inten  ul  Ijttwci  n  moon  5 
transit  F  at  0^0'"  and  Uie  time  of  high  water)  appears  now  tu  big  very 

4ilticnt  from  whit  it  twmi  ia  ^  tim  of  FlftwuHMt  ItooMto 
hum  flnetootid  mom  tbwi  tea  wnntoo  ofoa  ainee  tbe  rtmmnmm 

ment  of  this  century.  At  the  London  Docks,  in  1  v*^07,  it  was  2^  0*0"; 
in  1818,  lh57  0™ ;  in  1835.  aM  ^-*.— See  Phil.  'IVana.  1837,  p.  136, 
and  the  nrooinpnnying  plate.  The«e  numbers  were  obtained  by  Mr. 
E.  Husfseii,  and  the  currertK  as  requisite  in  order  that  they  might 
refer  to  the  same  i>arailHx  uiid  declinations  wTre  carefully  applied. 

*'  This  perplexing  fluctuation  presents  an  insuperable  obstacle  to 
oxtoine  ofioofiey  k  ti^  livoMiDWk  wtil  ft; 
is  probebly  owhig  to  ehoiiges  to  the  bed  of  tto  rifof .  tfw  diolnoy  of 
the  banks,  &c.,  which  it  is  impoiMble  to  embrace  in  any  maftoM* 
tical  formula.  Perh«|iB  tfae  WKUm  of  tMatg  tbo  obMTfitioaB  awOT 
h$,ye  varied  slightly. 

**I  am  indebted  to  Mr.  Yates  for  notic  e  of  a  very  ancient  tide 
table  which  exi&t^  in  a  MH,  in  the  British  Museum.  It  is  in  the 
Codex  Gottonianus,  Julius  DVU..  which  appears  to  have  been  writ- 
toR  Ir  tbo  IM  oontoi]p.  Olid  to  binw  beloMod  to  Bt  Attna'k  Abbey. 
It  ooatains  ealeiidwoBd  otber  estzoiio«ieelQr  geogr^^Ueil  wu$tmK 
•QOio  of  which  m  tbo  productions  of  John  WalUngfoonl*  mko  died 
Abbot  of  St.  Albans,  a.d.  121 3.  At  p.  45  b.  is  a  table  on  one  leaf, 
showing  t^e  time  of  high  water  «t  Londaii  Biidi^  '  flod  at  london 
bhgge',  thus: 

i£tas 

liunas. 


1 

I 

2 
8 
4 

h 
3 
4 
5 
« 

m 
48 
36 
24 
IS 

•  • « • 

•  • « • 

0  4  •  V 

•  •  *  • 

28 
29 
30 

1 

0 

a 

•  •  •  • 

24 
12 
0 

N.  B.  The  numbers  increose  by 
a  oonetoot  difference  of  ftxrty- eight 
minutes.  The  first  colifmn  giveo 
the  moQn*9  agt  in  day*. 


i^iy  j^cLj  L^y  Google 


Prot  Wi^Jflce'6  Qeomslrimi  Theormi, 


itoea  it  iponld  aapaur  that      vatwr  at  Lonte 

W&9  at  that  &^C3im  3^  or  more  thaa  aa  Jiour  later  than  at  ppa* 
sent.  The  time  of  high  water  at  London  on  full  and  change  is  given 
in  Mr.  Riddle's  Navigation  and  ux  athar  wocks  4d"';  Fianataad 
xaade  it  a^*.  — pp.  32,  33. 

"  It  has  been  remiurked,  that  iu  contsequeuce  of  die  aheltered  ai« 
tuation  oC  the  pott  <d  Imidm,  the  great  aadnlationa  produced  by 
AawMawOl  IN  Ian  awwhla  tiMaa  than  on  Ilia  aoaali  af  f^MMa» 
aa  ai  &eat  for  '^m^  But  it  should  be  reeoUaaM,  that  if  tha 
tide  at  London  ia  to  be  considered  as  a  derived  tida*  tvanamitted  from 
the  Atlantic,  the  irregularities  which  are  felt  at  Brest  will  equally 
taild  to  affect  it  at  nil  those  places  which  it  reaches  siibscqiientlv. 

*"Dunng  stroiiL:;  iioi  th-westf rlv  ofnlcs,  the  tide  murks  high  water 
eailier  in  the  river  iiiaiiies  tijau  otherwise,  aiui  duet^  not  give  eo 
Mah  vatar,  whilst  tha  ebb-tide  ntaa  CMt  latar,  and  madu  low^; 
batt  upon  tha  galas  abating  and  tlia  wanthwr  laadanting,  the  tite 
iwt  ia  and  xiaa  nmali  highertwhilat  they  also  inn  langer  before 
mbir  is  marlrffd.  and  with  more  velocity  of  current,  nor  do  they  ma 
out  so  long  or  so  low.'  For  this  information  with  respect  to  tlie  in- 
fluence of  the  wind  on  the  tides  in  the  river  Thwnes,  1  am  indebted 
to  Sir  J.  Hall. 

"It  has  been  found,  that  since  the  construction  of  the  new  Lon* 
don  Bridge  and  the  removal  of  the  old  Ibnadatkws.  there  is  less 
wntnr  at  Ilia  St  lUthsrina  Docks  at  low  wafear  by  abottt  18  iaabaa 
tiiaa  fimnarly,  hut  as  respects  the  depth  of  hi^  water  it  is  the  same  t 
in  other  woids.  the  flood-tida  at  Ilia  entrance  of  the  St.  Katherina 
Docks  lifts:  about  18  inches  more  within  the  time  of  flood  than  for- 
merly. I  am  indebted  to  Sir  .1.  llidi  for  ilii-  iiitonnaUuii.  I  do  not 
however  attribute  tlie  fliictuatioiis  of  the  estuhiiskmcnl  to  the  removal 
of  the  old  bridge.  Ihey  began  long  before  the  foundations  were 
toached/ — pp.  48,  49. 

Wa  hope  that  tha  atadanta  of  eiaflt  aaicnae  aajr  itssife  lasny 
mam  daneatsTT  luntlifa  frnas  IIm  oaa  of  Sana  diatinaaiikaA 
author*  ,    , , 

Geometrical  Theorems  and  Analjfticat  Formulec,  with  their  applicalim 
to  file  ickitkm  certain  fftodetM  pMem,  with  «a  Aj[^mtdi»  ooii« 
tttinhig  a  detenptiM  of  two  coming  intinimmit.   By  William 

Wallace ,  LL.D.,  Emeritus  rn^ssor  of  Mathematics  in  the 
University  of  Edinburgh ;  Fellow  of  the  Royal  Society  of  Edin- 
burgh ;  Fellow  of  the  Royal  Astronomical  Society'  •  Member  of 
the  Cambridge  Philosophical  Society ;  Honorary  Member  of  the 
Society  of  Civil  Engineers,  &c.    155  pp.  8vo. 

The  above  work  is  tht  j  rodiu  t  onof  a  man  who  has  been  well 
known  to  the  scientific  wuilU  fur  nearly  fifty  years,  and  who,  in 
the  course  of  that  Dcriod,  has  distinguished  himself  by  excellent 
treatises  on  ^various  onnehes  of  malheiiiatics  in  the  ISacycIopedias, 
and  by  original  mathematical  piqpers  of  great  merit  in  the  tranaae- 
thma  of  learned  societies.  It  bias  been  written  in  interesting  circum- 
atanoea.  Several  years  ago  he  retired  fnm  the  actire  dutiea  of 
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hi»  chair,  in  cousequence  of  infirm  health,  and  tlie  ])rest'iit  work  is 
the  h'uit  of  his  leisure,  indicating  however  that,  wiuie  the  powo^  of 
hif  body  have  been  cnfeeUed,  the  powcn  of  bk  mind  reaudn  vum* 
pened.  It  oontafatt  minj  new*  enrioos,  and  elegant  properties  of 
trien^les,  quadrilatenia,  end  conic  eeetlons.  It  ebonnde  elso  witib 
prnotioel  applications,  particularly  to  stmreying  on  an  extensive 
scale.     One  of  the  mo^t  ii?efiil  problom«  in  i<nn'eving  is,  pi^^  three 
pomti'  in  fi  country,  and  the  cnu/lrs  irhirli  thr  r/isfanres  hetu-ff/i  them 
mhtend  at  a  Juurth,  to  find  ihc  disiancva  of  iiivae  ihree  from  the  fourth. 
It  is  a  problem  as  old  as  the  days  of  Hipparclius,  was  applied  by 
8ueffitt»  In  nieeeoringe  degree  of  the  ineridlei>»  end  bee  engaged  thie 
atteatWB  of  dietinguiahed  enehets  in  nuoe  xeoent  tmiee.  Hoe 
praibleni  Mr.  Wallace  bea  eolved  in  a  manner  extremeiy  convenient 
for  the  application  of  logarithms.    Another  problem  to  which  Mr. 
Wallace  hn<;  paid  threat  attention  in  this  work,  mny  be  entmciatcd  as 
follows  :  four  j)()tiit.<  in  a  country  being  supposed  to  be  joinrd  by  airuight 
linm,  given  iht  uugles  of  two  of  the  triangles  haviny  one  of  t lie  six 
straight  lines  for  a  common  base,  and  given  aisu  one  of  the  six  lines, 
le  fid  dU  tkt  tihtr  Uim  end  muUa  m  tkfffwn. 

He  bee  ebown  tiie  euooew  of  bie  fennuB  by  applicetioa  to  ex- 
amplee  taken  from  the  giuet  trigooometricel  eurveye  of  Bfit^end 
FrsLnce. 

The  value  of  Mr.  Wallnce'?  work  to  «nn'ovor^  i?  ijT^tly  increased 
by  a  particular  description  t)f  an  instruiuLiit  which  he  invented  some 
years  ago,  and  which  he  calls  an  Eidoyraph.  The  object  of  it  is  to 
reduce  or  enlarge  plans  in  a  i^iveu  lutiu.  This  it  accomplishes  in  a 
nunner  lar  ei^eriflr  to  tiie  pantograph,  tbe  only  inetrnment  pre- 
viouily  known  for  that  pnrpoee.  Mr.  Wallace  deaoribed  tbe  eido- 
graph  in  the  13th  vol.  of  the  Transactiont  tke  Royal  Society  qf 
Edinburgh.  But  it  may  be  hoped  that  the  present  work  will  make 
this  valuable  contribution  to  tbe  nrt?  more  extensively  known.  He 
has  also  given  a  description  ot  s<(.inu  oiUvr  instruments  which  he  has 
invented  for  the  solution,  by  geometncai  constiuctioa,  of  tbe  first  oi 
tbe  twoproblems  mentioned  above. 

Mr.  WaUeoe*e  worit  eetomee  partiedar  importance  at  tiie  preeent 
momentt  when  t]ie  trigonometneel  eurvey  of  Britein*  wbicb  bad 
been  eaepended  for  several  years,  is  about  to  be  xesumed.  We  hope 
that  the  author's  health  will  continue  such  for  many  yeeiB  as  to 
enable  him  to  enlighten  the  public  by  his  insrenioiis  Inbonrs. 

Tbe  Eido^pb  is  made  by  Mr.  Adie,  optician^  £dinbuigb«  jPnce 
nine  guineas. 


Emttrmmiid  Bumrt^  im  Skctridtf,  By  MtcHASL  Faeadat, 
D.C.L.,  F.R.S.,  FuUerian  IVofoewr  of  Chemietry  in  the  Royal 
Institution,  &c.  Reprinted  from  the  Fhiloeopbical  Transactione 
of  1831-.iad8.  Loud.  1839.  8to,  Pp.  674.  with  Kiffbt  Qnatto 
Plates. 

It  is  unncceeefiry,  in  addrespinir  the  readers  of  tbe  Philosophical 
Magazine,  uther  in  that  particular  character,  or  ae  memben  of  tbo 
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republic  of  science  in  genornl,  to  expatiate  on  the  ^nhjpct  of  Pro- 
fessor Faraday's  discoveries  and  researches  in  electrical  science.  In 
the  former  character,  onr  readers  have  become  acquainted  with  hifi 
contributions  to  the  knowledge  ut  one  of  the  must  active  and  per- 
TBding,  and  at  the  aaiiie  time  miMt  noondile  of  the  pnnoiplee  which 
govern  the  material  worid,  by  the  abetnusta  which  haive  tan  time 
to  time  appeared  in  our  pogea,  of  hta  Expeiimflntal  Reaeavchea  in 
Electricity,  as  they  have  been  oomrannicated  in  ancoemive  series,  to 
the  Royal  Society,  and  from  our  hRvini^  reprinted  «everfil  of  those 
series  entire;  while  as  forming  part  oi  the  scientific  world  at  Irir^^e, 
they  iiiuot  necessarily  participate  in  the  wide  diffusion  of  his  laust 
laboriously  eaxued  rcijuiation.    We  do  not  intend,  un  the  present 
ooeaaion,  to  offer  any  opinion  of  onr  ovn»  <a  the  value  and  chancier 
of  Mr.  Faiaday'a  labouxa  in  eKeetridty  and  the  cognate  acicncea,  but 
we  win  at  once  refer  the  matter  to  an  arbiter,  from  whoae  award,  in 
auch  a  case,  few  will  be  disposed  to  appeal, — and  stamp  a  character 
on  the  present  article,  by  giving  additional  currency  to  the  judg- 
ment pronounced  by  the  Rev.  Professor  Whewell,  who,  in  his 
*•  >listory  of  the  Inductive  Sciences,"  has  affirmed,  with  respect  to 
the  great  priucipie  ui  the  identity  of  electrical  and  chemicai  action, 
that  "The  coosiDuition  of  Dnvy^a  diaooforiea I17  Fbiadaj ia  of  llie 
nature  of  Newton'a  confirmation  of  die  liewa  of  BoieOi  and  Hooke 
respecting  gravity,  or,"  [and  this,  we  may  remark,  ia  aoarcely  infe- 
rior praise]  "  like  Young's  oonfinnation  of  the  undulatory  llieofy  of 
Huyghens." 

We  have  selected  an  opinion  pronounced  on  the  chemical  bearing 
of  Mr.  Faraday's  labours,  because  we  tiiiak,  that  ui  consequence  of 
the  ease  with  which  brilliant  and  even  marvellous  experimental  re- 
BoltB  in  the  magnetic  relaliona  of  dectriotty  may  now  be  obtdned, 
his  contribtttioaa  to  the  adence  of  Slectro^ekmiirjft  are  peifa^,  by 
many  of  the  lovers  of  electricity  as  well  as  chemiatry,  at  the  preaent 
time  not  sufficiently  attended  to.  It  would  have  been  easy,  how- 
ever, to  have  cited  opinions  not  less  emphatic,  on  Mr.  Faraday's 
discoveries  in  magneto- electricity,  the  other  ^.^eat  branch  of  the 
general  science  to  which  his  results,  in  the  first  eight  series  at  least, 
chiefly  r^er.  Were  we  to  offer  an  opinion  of  our  own  on  the  con- 
tents of  the  aubaeqnent  series,  we  should  allude  to  the  importance 
of  the  anbgeet  of  uidnced  Electricity,  as  it  has  been  treated  by  our 
author;  in  reference,  especially,  to  the  philosophy,  in  all  cases, 
(whether  electrical  or  not)  of  what  hns  been  called  distant  action. 
On  this  particular  «nbjpct,  one  of  almost  universal  extent,  science, 
we  arc  conrinced,  is  yet  pregnant  with  discovery. 

The  volume  now  before  us  consists  of  Mr.  Faraday  »  Fourteen 
Series  of  Experimental  Researches  in  Electricity,  which  have  ap- 
peared in  tiie  Philosophical  Transactions  dnnng  the  last  seyen  years  s 
his  chief  reason  for  their  publication  in  this  form,  being  stated,  in 
the  Preface,  to  have  been  "  the  desire  to  supply  at  a  modeiite  price 
the  whole  of  these  papers,  with  an  index,  to  tho«e  who  may  desire 
to  have  them."  There  are  some  other  paBsages  in  the  preface  which 
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vtt  dunk  it  desirable  to  cite,  botii  i&  jisliM  to  the  •ntlidr*  md  m 

account  of  their  intnoaic  iateregt ; — 

The  readers  of  the  vohime  will,  f  hope,  do  nie  the  justice  to  remeTTihrr 
that  it  was  not  written  as  a  whole,  but  in  parts;  the  earlier  portions  rarely 
having  any  known  relation  at  the  time  to  those  which  might  follow.  If  1 
had  rewritten  tht  woik«  I  oerhapa  might  hare  comMeiaMy  varied  the  fenB» 
but  should  not  hate  altcrea  mucn  of  the  real  matter :  it  would  not,  however, 
then  have  been  considered  a  faithful  reprint  or  statement  of  the  counaand 
remits  of  the  whole  investigation,  which  only  I  desired  to  supply. 

**  I  may  be  alkmed  la  expreii  my  great  iatialbctl<m  at  Iraolti^  diat  Ae 
dtfhrent  parts,  written  at  intttvale  aanng  seven  yean,  harmonize  so  well 
as  tlirv  dn  Thrrr  would  have  heennotnir;^  partinilfir  in  fhi",  if  the  parts 
had  related  only  to  matters  well  aiKrertaincd  bctorc  any  of  them  were  writ" 
tan  :~but  as  each  professes  to  contain  something  of  original  discovery,  or 
of  correction  of  received  riawiy  il  does  lonriia  even  my  partialllgrf  that  uav 
s^nuld  have  the  degree  of  conrirteacyandTaipptraiitginaril aeotoacy w 

they  seem  to  me  to  present. 

"  I  have  made  ^me  alterations  in  the  text,  but  they  have  been  altogetlier  i 
of  a  typo^raphidl  or  pammatieiil  cbaraeter;  and  etm  where  freafatL  j 
have  been  intended  to  eirpldn  the  sense,  not  to  alter  it  I  have  eAen  addad  | 
Noti»<;  nt  thr  bottom  of  a  pa^f,  for  the  correction  of  errors,  and  also  the  J 
nurpoM  ot  Uiustratiim :  but  these  are  aU  distinguished  from  the  OrigiAai  i ' 

Nolea  of  the  Bmeawhei  bry  die  data  of  Zlea.  18Sl» 

"  The  data  of  a  aotentihc  ^aper  cODtaining  any  ipretaawimi  to  discoveiy 
is  frequently  a  matter  of  serious  importance,  and  it  is  a  great  misfortune 
that  tncrc  arc  many  most  valuable  communications,  efiscntial  to  the  history 
and  progress  of  science,  with  respect  to  which  this  point  cannot  now  be  as- 
oeitainsd.  Tliie  arieai  from  tiie  mmnalaiioa  of  the  papers  having  no  daMt 
attached  to  them  individually,  and  of  the  journals  in  which  they  appear 
having  such  as  nre  inaccurate,  i.  e.  dates  of  a  period  earlier  than  that  of 
publication.  1  may  refer  to  the  note  at  the  end  of  the  First  Series,  as  an 
ulmtntioB  of  dia  kiad  of  oonftuloA  thus  prodaoed.  Thcea  dNamotaBan 
have  induced  me  to  affix  a  date  at  the  top  of  every  other  pafa>  aad  I  have 
thought  myself  justified  in  using  that  placed  by  the  Secretary'  of  the  Royal 
SocieU'  on  each  paper  as  it  was  received.  An  author  has  no  right,  perhaps, 
ta  ^lai  an  aaiUer  one,  unless  it  has  received  confirmation  by  some  public 
a^t  or  cAoer*" 

In  connexion  witli  the  g«nend  nibject  of  the  vohinie*  Mr.  FVurtday 

than  alludes  to  his  papers  on  Electro-magnetic  Rotations  in  the 
Quarterly  Journal  of  Science  for  1822,  and  on  Magneto-electric 
Induction  in  the  Annnles  de  Chimie,  vol.  li.,  which,  he  remarks, 
**  might,  as  to  the  matter,  very  properly  have  appeared  in  this  volume, 
but  they  would  have  interfered  with  it  as  a  simple  reprint  of  the 
'  £xpcximent&l  Kesearcheg'  of  the  rhilosophical  Transactions."  He 
next  lefen  in  relation  to  the  Fourth  Seriea  of  hia  own  Reaeaichda* 
on  a  new  law  of  dectric  condnction,  to  PVonldin's  experiments  on 
the  non-conduction  of  ice  ai  brought  forward  by  Professor  Bache, 

observing,  **  These  though  they  in  no  way  anticipate  the 

exprp«eion  of  the  law  I  stnte  as  to  the  general  effect  of  liquefaction 
on  electrolyte?,  still  should  never  be  forgotten  when  speaking  of 
that  law  as  applicable  to  the  case  of  water.  * 
"  There  are  two  papers  which  1  urn  anxious  to  refer  to,  as  corrections  or 

critieitBis  exports  of  the  Experimental  Roaeatebes.  The  tm  of  (heee  Is 
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poMible  production  of  a  spark  on  coinpletill|^the  iuiiotfoaftf  tbe  two  metals 
of  n  ^7n{r!(»  pair  nf  plates  (fn.'i.).  Ft  i'?  nn  ^XCfrllent  pap^r,  thnwjh  I 
have  not  repeated  the  experimunts,  the  description  of  them  convinces  me 
dUt  I  must  ha^re  been  in  error.  The  second  is  by  that  excellent  philosopher, 
Marianini,  (Memoria  della  Societa  Italiana  di  Modena,  xxt.  205)  and  is  • 
ciitif  a!  and  experimental  examination  of  Scries  viii.  and  of  the  question 
whether  metallic  contact  is  or  is  not  prof/ucfhr  of  a  prirt  of  thf  flrctricity 
of  the  voltiiic  pile.  I  see  uo  reason  as  yet  to  alter  the  opinion  1  have  given ; 
but  the  paper  is  so  very  vahiaUe,  oooMt  to  the  quertioi  wo  dhtetly,  ttlid  tt« 
point  itselr  is  of  such  great  import^<^,  tliat  I  intend  at  dia  flwt  opportiuii^ 
renewing  the  inquiry,  and,  if  f  can,  rendflring  tht  pitfoib  elthir  oil  ^  OB* 
side  or  the  other  undeniable  to  aU. 

**  Other  iMTfii  efthetewneetcheg  hew  nwhredthe  honeiiref  flriticel  at- 
tention ftom  farious  philosephars,  to  all  of  whom  I  am  ohUged,  and  aond 

nfwho^o  corrections  I  Iklvt  nrknnwIrdLTd  in  the  toot  nntc^.  Tlicrr  nrC,  no 
douht,  occasions  on  which  i  have  not  teit  tiie  force  ot  tlie  re  nin  ks,  but  time 
and  the  progress  of  science  will  best  setUu  tiuuh  caiiett;  and,  aliliough  I 
camiot  hooettly  say  that  I  tmh  to  be  found  in  error,  yet  I  doftrvently  hope 
that  the  progress  of  science  in  the  hands  of  its  many  zealous  present  cum- 
vators  wul  be  such,  as  by  givin?  n«  new  and  other  developments,  and  laws 
more  and  more  general  in  their  applications,  will  even  mAe  me  think  that 
whit  ii  written  and  innrtratod  In  thoae  esfwrfaenHd  lesMnhea^  halenta  to 
tha  bf^^mia  pirto  af  leianaa/* 

An  anahrtical  table  of  ooatento  meeeda  the  prafiusa,  which,  on  ac- 
count of  ito  genonl  utility  and  as  Ibrnlsliing  a  clew  to  the  distribu- 
tion, through  the  Fourteen  Series,  of  the  amnl  ohjeoto  of  apaotfft 

research,  we  shall  transfer  to  our  pagea. 

"  Series  I.  1.  Induction  of  electric  rnrrt  nts.  §.  2.  Evolution  of  clec- 
triciry  from  mawnpti^m.  New  electrical  state  or  conditioil  of  ntatter. 

|.  4.  £xpiicutiun  ot  .Irago  H  lui^netic  phenomena. 

*'8ailai  II.  f.  I.  TatnatriaTmafliattheleotHoindaetlaa.   f  6.  Fena 

and  direction  of  magneto-electric  induction  generally. 

"Series  III.  §.  7.  Identity  of  electricities firom  different  sources,  i.  Vol- 
taic electricity,  ii.  Ordinary  electricity,  iii.  Magneto-electricity,  iv.  Ther- 
aao-elaetrifli^.  Animal  alaelricity.  ^.  8.  BahrttonhymeaMta^eom- 
aton  aad  veltaia  elaatridfty.  Noto  iispaoting  Amp^'a  indnetiva  nanlia 
after. 

"Series  IV.  9.  New  law  of  electric  conduction.  10.  On  conducting 
power  generally. 

*'9m»V,  §.  II.  Electro-cheniical daeomposition,  %  1.  NaweoadS- 

tiona  of  electro-chemical  decomposition.  %  2.  Influence  of  water  in  anch 
decomposition.    ^.  3.  Theory  of  electro-chemical  decomposirioii. 

**  Series  VI.    ^.  12.  Power  of  platina,  &c.  to  induce  combination. 

«  Series  VII.  §.11.  BlactnNsneniieal  dacampodlion  oontinnfld  (nomen- 
elature).  1^  4.  Soma fanefatcooditianaaf  aiactto-<haiiiiBal decomposition. 
^  r>.  A'olta  electrometer.  ^  6.  Primary  and  secondary  results?.  %  7.  T^e- 
iinite  nature  and  extent  of  electro-chemical  forces.  Electro-chemical  equi- 
valents.   4.  It3.  Absolute  quantity  of  electricity  in  the  molecules  of  matter. 

"Series  VlII.  §.  14.  Eloctricity  of  the  voltaic  |»lle.  IT  1.  Simple  vol- 
taic circle'^.  2.  Electrolytic  intensity.  *T  H.  .Associated  voltaic  circles; 
or  battery.  %  1.  Hc^istnnc  of  an  electrolyte  to  decompoutioN.  ^  6.  Oe» 
neral  remarks  on  the  active  butu:ry. 

0ariaa  IX.  f«  10.  Indttetion  of  a  cumnt  on  Itaalf.  Indietifa  action 
af  mmnta  genatiily. 
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"Series  X.  (.  16.  Improfvd  vvUne  Ultay.      17*  FMied  mrito 

vith  the  voltaic  battery. 

"  Series  XI.  6.  18.  On  static  induction.  ^  1.  Induction  an  action  of 
ciml^mM  fMurticlM.  f  2.  AMvte  ditfgs  of  matter.^  H  8.  Ekctraowter 
•nd  inductive  apparatus.  ^  4.  Induction  in  corvad  lilfctt*  Conduction  by 
glas*?,  lac,  sulpliiir,  &c.  ^  .■).  Specific  inductive  cfipacit} .  IT  6.  General 
results  as  to  tbe  nature  of  induction.   Differential  inducttji  n  et  i  r. 

*' Seri«i  Xn.  \  7.  Condiiation or  Modofldv*  diMlwrg^.  ^  8.  Ebdio* 
lytic  ditcbafge.  f  9.  Diiniptivtdiiehais*;  intulatiai;  Msptrk;  ai1n«A; 
positive  and  negative. 

"Series  X III.  Disruptive  di«cLnrge  as  glow  ;  dark.  ^  10.  Convectwm; 
or  carr)  iug  dischaige.  5i  H  •  Uelatiou  of  a  vacuum  to  electrical  phenome- 
na.      10.  Nature  of  tba  doctfle  comnt ;  it*  ttanaverae  Ibreaa. 

"  Series  XIV.  §.20.  Nature  of  the  electric  force  or  forces.  §.21  Re- 
lation of  tha  aUctric  and  magoeCic  foreea.  ^.  22.  Note  on  elactncal  exci- 
tation.'* 

Next  follow  in  order  the  *'  Experimental  Researches  iii  Kkctri- 
city,"  from  the  First  to  the  Fourteenth  Series,  illustrated  by  tiie 
orijnnal  engraTlngs,  ftom  die  Phfloaopbical  TVanaactions. 

Tbe  Tolame  ooodudea  ^th  a  copioua  and  minutdy  particular 
index,  occupying  eighteen  pages,  and  presenting,  in  fact,  a  complete 
analysis  of  the  objects  and  results  of  the  author's  "Besearches" 
contained  in  this  ^vork.  Tlus  we  are  enabled  to  ?nv  from  our  own 
acquaintance  with  those  *' Resce reliefs, "  and  examination  of  the  in- 
dex ;  which  has  also  the  recommendation  of  having  been,  as  we 
happen  to  know,  constructed  by  the  author  himself,  a  recommenda- 
tum  which  ereiy  one  having  any  practical  eaqterience  in  the  biblio- 
graphy and  hiBtary  of  adenoe  and  adentific  diaooveiy  wiU  knov  how 
to  estimate. 

As  the  Fifteenth  Series  of  Mr.  Faraday's  Researches  has  already 
been  read  before  the  "Royal  Societ)%  and  will  appear  in  the  forth- 
coming part  of  the  Philosophical  Tran^iu  tioni*,  it  is  evident  that  his 
devotion  to  the  subject  is  still  unremitting,  and  we  earnestly  wish 
him  health  and  happiness  yet  further  to  develope  the  laws  of  eleo 
Izical  action^  hoping  tc  have  the  pleasure  of  annonacing  to  oar 
readers,  in  due  time»  the  pnUicatioa  of  another  and  siniilarobUeetioii 
of  hia  "  Experimental  Reaeaidies  in  Eleetrknty,"  in  eequenoe  to  die 
present  ▼olume. 
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SCIENTIFIC  MEMOIRS,  PART  V. 

PART  V.  of  the  Scientific  Memoirs,  being  the  first  of  the  second 
volume,  i?  jii-^t  rcndy  forpublirr^tion.  It  commences  with  a  paper 
by  .Jacobi  on  some  Electro-Magnetic  Experiments,  forming  a  sequel  to 
the  Memoir  on  the  Application  of  Electro-Magnetism  to  the  Move- 
ment oi  Machines,  of  which  a  traIl^^lutiuu  appeared  lu  the  first  vo- 
lume. The  second  aitide  is  one  the  importance  of  which  will  he 
readily  appreciated  at  the  present  time ;  it  is  a  tnmelation,  revised  hy 
nofesaor  Lloyd  and  Mi^  Sebine,  of  the  "  Results  of  tbe  Observa- 
tions made  1^  the  Magnetic  Assodation  in  the  year  IW"  edited 
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by  ProfeMors  Oauss  and  Weber,  bein^.thft  FSnt  Annual  Rfl|toft  of 

the  Magnetic  Association.  An  introdnction,  from  the  pen  of  GaMt» 

on  the  Irregulnr  ynnntinn??  of  the  Terrestrial  Magnetic  P'nrrc,  is 
succeeded  by  "  Rem;Lrk-^  on  tho  Arrangement  of  Magnetical  Obser- 
vatf)rics,  and  Description  of  tli*  Instruments  to  be  placed  in  them," 
by  Wt  ber;  which  is  followed  by  a  minute  accoi^it  of  the  "  Method 
to  be  pursued  during  the  teime  of  Obsemdon/'  by  Gauss.  Tlus  ie 
•neoeeided  by  an  "  detract,"  also  by  Ganas,  "  from  tihe  daily  Obaer* 
TBtiona  of  Magnetic  Declination  during  three  years  at  Oottiiigen/' 
and  a  "  Description  of  a  small  portable  appantua  for  measuring  the 
absolute  intensity  of  Terrestrial  Magnetism,  and  Explanations  of 
the  six  grapliical  Representation unci  of  the  Table  of  Results." 
Our  readers  will  remember  the  Kcpui  t  to  tlie  Council  of  the  Royal 
Society  of  a  Joint  Committee  of  Physics  and  Meteorology  *'  on  the 
ealablialnMat  of  fixed  Mugnetie  Obaermtoriea  and  the  equipment  of 
an  Antarctic  Expeditaon  for  Magnetic  Obaervationa/*  which  appeared 
in  the  Fhiloaoplucal  Magazine  for  February  hat.  and  to  which  we 
jBoay  refer  those  who  may  not  have  already  become  acquainted  with 
the  value  and  bearinfrs  of  the  work  of  Game  and  WeboT^  which  now 
first  appears  in  the  I{;nirli^,h  language. 

The  Part,  T\liich  i^^  illustrated  by  Ten  Engravings,  also  contains 
a  higiily  valuable  memoir  by  Professor  Heinrich  Rose  on  the  Com« 
hioations  of  Ammonia  witii  Garhoido  Add ;  and  another  by  MeUoni 
on  tiie  Folarisataan  <tf  Heat. 


PREPAR.\TION  OF  DICHLORIDE  OF  CARBON.  BY  H.  EBONAULT» 
M.  Regnault  prepared  the  proto-chloride  of  carbon,  which,  how- 
ever, according  to  French  equivalents,  is  described  as  CCI-,  accord- 
iiig  to  Faraday's  process  ;  he  states  that  he  iouud  its  buiUng  [)oint  to 
be  248"  instead  of  170*^  as  mentioned  by  Faraday  i  the  density  of 
the  vapour  he  ascertained  to  be  5*8.  and  therefore  he  considers  it  as 
compoeed  of  CI*,  and  it  belongs,  he  says,  to  the  aeriea  of  ekloritb 
j»f  Mtkkjfde, — that  is,  to  a  series  of  which  it  containa  only  two  out  of 
three  elementi, — ^but  then  this  is  explained  by  the  doctrine  of  substitu* 
tions — **C*est  I'hydrog^ne  bicarbone  C  H",  dans  lequel  I'hydrog^ne 
est  remi)lac6  par  son  equivalent  de  chlore/*  It  a])pears  to  me  that  it 
would  be  quite  as  consistent  with  sound  philosophy,  and  attended 
with  the  additional  advantage  of  somewhat  exteuding  the  doctrine  oj 
substitutions t  if  we  were  to  say,  that  water  belongs  to  the  series  of 
9MlfkMrets  of  mercury  in  wkidk  the  n^ktr  If  rnlaeed  by  its  equivtismt 
of  oxygen^  and  tie  mer€urp  if  it$  equhdbat  rfhgirogeH. 

M.  Regnault  appea»»  however,  to  have  snooeeded  in  preparing  the 
dichloride  of  carbon,  a  specimen  of  which,  as  an  accidental  product, 
was  examined  by  Mr.  Faraday  and  myself.  He  procured  it  by  re- 
peatedly })a»sing  the  proto-chloride  through  a  tube  heated  to  red- 
ness ;  the  dichloride  condenses  in  the  coldest  puits  of  the  tube  in 
very  fine  silky  needles,  which  are  to  be  separated  by  aether ;  when 
reanhUmed  it  ia  quite  pnie.  lliia  anbatance  ia  nearl^  inodorona  s  it 
is  difficult  to  hit  upon  the  exact  degree  of  heat  for  ita  preparation ; 
if  it  be  too  great,  Uie  decomposition  is  complete  and  chaiooal  ia  de* 
poaited.— JB.  P.  An.  de  Ch,  et  de  Fk.  hex.,  105. 
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nELVAXJXENE — A  Nnr  PHOSPHATE  Of  ISOIT, 
This  mineral  was  first  found  in  1793,  at  Bemeau,  near  Vis^ ;  it 
occurs  in  brittle  reniform  masses,  its  texture  is  compncr,  and  its  frac- 
ture perfect  conchoidal.  It  is  opake  or  only  siightiy  translucent 
on  the  edges  of  thin  fragments;  its  lustre  is  sometimes  resinous; 
sometimes  it  in  dull ;  colour  blackish  or  reddish  brown,  but  sGme* 
tlim  vdlowiih  teown ;  tiie  powder  is  cf  *  jeUowiih  btown,  tadllNi 
Iner  lite  Mghter.  Its  hardneat  b  fartermedicte  as  to  timt  of  «aki^ 
feouispar  and  sulphate  of  lime:  apeeiilc  gravity  1*85.  When  haaitid 
in  a  flask  it  yields  much  water,  and  loses  42  per  cent,  of  water  when 
heated  to  redness.  Beforp  the  blow-pipe  it  decrepititea  and  ittaea 
into  a  grey  ver}'  magnetic  globule  of  iron. 

With  borax  on  a  platiua  wire,  in  the  reducing  flame,  a  bottle- 
green  globule  is  obtained,  and  in  the  oxidating  flame  a  globule, 
Whidi  la  biowidah  whfle  hot»  and  beooates  grean  on  eooUttf  .  la 
wattr  It  flUls  to  jdeeaa.  affemaees  and  gela^xes  in  hydroo^orie 
fennfalg  a  brownish  orange  solution ;  the  nitric  aolntion  gifia 
a  white  precipitate  with  nitrate  of  lead,  and  a  blue  one  with  ferro- 
evnnido  of  potasgium.  This  minrrnl  was  first  found  in  a  lead  mine, 
but  it  has  siuce  occurred  in  a  stone-quarry  near  the  same  place,  M. 
Dumont  analyzed  both  varieties^lst,  reddish  brown,  2nd,  browmsh 
black — the  results  were 

No.  1.  No.  B. 

Phosphoric  acid . , 

Peroxide  ot  inm. . 

Water  

'  Carbonate  of  lime 
Silica  

Negleetlitt  tlie  carbonate  of  Kme  and  lilieft,  ibis  minaMl  ia  «  di* 

^OBphate  of  peroxide  of  iron  6  eqs.  of  water ;  the  phosphate  of 
iron  of  the  Isle  of  France,  analysed  by  Laugier,  diflfiira  iRiaa  tilO 

above  in  contninins-  only  Imlf  the  quantity  of  water. 

The  name  ot  Delvauxene  was  given  to  this  mineral  by  M.  Dumont 
from  that  of  its  discoverer  M.  Delvaux. — L'Insiiiut,  No.  276* 
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ON  THK  08E  OF  AMHOmA  111  WOaM  MOMMllAni.   BY  J.  C» 

GONSTABLBy  ISO. 
the  Satm  rftki  PklhB9pmed  Magazim. 
Gentlemiw, 

Mr.  Fox  Talbot,  in  his  paper  on  photogenic  drawing,  states,  that 

he  did  not  -nfcecd  in  preserving  the  drnwings  by  means  of  ammonia  ; 
some  cxpcnmuiits  which  I  have  made  lead  to  a  different  result.  I 
find  that  the  drawings,  after  being  soaked  for  some  minutes  in  a 
moderately  strong  solution  of  ammonia  and  then  washed  in  clean 

water,  wHliatand  tiie  action  of  the  light  perfectly,  and  indeed  aiw 
improved  by  it;  for  the  first  action  of  the  ammonia  h  to  make  tfie 
dark  parts  of  a  reddish  hue,  which,  on  expoaore  tO  ^6  Ught,  become 
again  of  a  dark  colour,  the  %htparta  being  nttAitoed.  Ttuamodft 


df  pwiiiyrtfai  hu,  I  wmoelfv,  adnuitages  om  thoM  draftdy  wad. 
OoiBiion  salt  never  preienres  complttelj  bo  as  to  enable  the  draw- 
iogs  to  withstand  the  action  of  the  ann.  IcxKde  of  potassium  seemt 

to  require  trrrat  drlicnrr  in  management,  when  at  nil  too  strong 
it  eats  out  the  hunte  r  tints,  aiid  is  moreover  subject  to  thi«'  incon- 
"fcnience — that  sometimeb  the  drawings  so  preserved,  even  when 
kept  in  the  dark,  become  entirely  bleached  and  lose  all  traces  of  th^ 
4uk  Hnet.  TUi  wX  kut  hit  happeiMd  to  Mme  dri;win^  so  pre- 
fmdhfmtAnAnii^M,  ltiii»iifiodoil»ttimtfheli]rpMd|Ai^ 
«l  soda  is  an  excellent  preservatiTe,  but  it  is  a  salt  not  mUt  Ml> 
puad'  nd  ftot  Ukilf  to  W  in  the  hands  of  those  who  Okij  fiisii  to 
maVe  experiments  on  the  subject.  If  you  think  thc^e  remarks 
worth  publishing,  i  shall  be  obliged  by  their  insertion  in  your  next 
number. 

1  am,  (jeutlemeii.  your  obedient  servant, 

J.  C.  CotfVtMt, 

le«M  Oellege,  lUy  fl,  16M. 


uvuGAfimr  TO  fboto»rapht  or  tbi  uort  of  urcAVAB^ 

CBNT  COKE.    BY  MR.  R.  MALLET. 

The  following  is  an  extract  from  the  Proceediiigs  d  the  Aoyil 
Irish  Academy  (No.  16),  for  Aynl  •2-2iid,  183f): 

"  Mr.  Robert  Mallet  coininuiiicated  a  notice  of  the  diecover}'^  of 
the  property  of  the  light  emitted  by  incandescent  coke  to  blacken 
photogwiic  paper ;  and  propoie  it  ii  R  mlMtltM  Idt  iolir  light,  or 
Ihit  nom  the  oiy-hydrogea  Uowpipe  with  lime. 

^Ooe  ef  the  Rioet  important  applications  of  the  photogenie  pto^ 
cess,  as  yet  suggested,  is  its  adaptation  to  the  seu-reg^stering  of 
long  continued  instnimentnl  observation",  l^nle^s,  however,  an  ar- 
tilicial  light  of  a  simple  and  inexpensive  character  can  be  found  to 
supply  the  place  of  solar  iight  at  night,  the  utility  of  this  appiica* 
tion  will  be  much  limited. 

*'Few  erliidil  lights  emit  enovgh  of  the  chemieil  rays  to  ect 
mth  oeitBnty  on  the  prepared  pe|ier;  tvhile  tfaoie  wUeh  en  ImowB 
to  ect  wdl»  fee  the  oxyhydrogen  lime  light,  are  expetuifB  etMl  difficult 
to  manage.  A  considerable  time  since  the  author  discovered  that 
the  light  emitted  by  incandescent  coke  at  the  '  Twyer'  (f>r  aperture 
by  \\  hi(  h  the  blast  is  admitted)  of  a  cupola  or  furnace  for  melting 
cast  ifufi,  contained  the  clicraiCid  rays  in  abuudauce  ;  and  on  lately 
trying  the  effect  of  this  light  on  the  prepared  paper,  he  found  it  was 

iRtniaelf  MetiMuia  It  ihom  fatf -tft  eooonii^  In  the  dt^gt  es- 
periment  made,  the  heat,  iHiidi  ivm  ooiMmMm,  waa  ROt  etpmud 
from  the  light;  bttt  the  author  purposed  to  make  further  expenmenti* 

IB  which  this  precaution  will  be  attended  to. 

"  There  is  no  difficult v  to  hp  apprehended  in  contri\-ing  an  appa> 
ratup  tt)  burn  a  small  (juantity  of  coke  at  a  high  temperature.  A 
diagruiij  oi  cia  apparatus  for  this  ])urposc  was  shown.  It  consii^t^  of 
a  vertical  tube,  nine  inches  in  diameter,  lined  with  refractory  uiay, 

«Rd  doied  «t  top  wad  bottom.  There  ii  a  gntfaig  about  oae  foot 
fnuk  iSbit  buttODt  r  Uttle  ibovR  wUdk  aiR  two  oppueits  hol6i»  into 
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one  of  which  an  air  blast  from  a  revolviBg:  fnnner  is  projected  through 
the  coX-e,  with  which  the  whole  tube  is  filled.  The  flame  passes  out 
at  the  opposite  hole,  thrnuzh  a  tube  so  contrived,  as  to  heat  the  blast 
of  air  to  a  temj)€rature  ot  oOO**,  just  before  it  enters  the  coke  fire. 

"  llie  light  from  the  former  lateral  aperture  b  that  proposed  to  be 
iiaed«aiidiMaMtliioiigfaapkteofnioft<»gl«w  This 
Iperture  fbnns  p«ft  of  ^e  conduotoiy  tube  for  &e  blast,  ^diich  (by 
punogintothecokeinadirectioii  oppoate  to  that  in  which  tiie  light 
18  emitted)  keeps  the  illuminating  sur^ce  of  coke  clear  from  ashes ; 
these  are  received  below  the  grating,  and  by  a  diversion  of  part  of 
the  blast,  are  blown  into  the  chimney  which  receives  the  other  pro« 
duc^  of  the  combustion. 

"  As  the  vertical  tube  is  dose  above,  the  combustion  cannot  pro- 
oeed  upwards,  irhOe  the  ooke  nith  which  it  is  filled  ooastantij  drops 
down  to  snpiily  the  place  of  that  oonsQmed,  onlhe  principle  of  the 
ancient  furnaces,  called  '  athanors'  by  the  earlier  chemists. 

"  The  only  difficulty  to  be  apprehended  in  the  use  of  coke,  is  the 
collection  of  elag  from  the  fusion  of  its  earthy  and  fermc^nous  con- 
stituents ;  however  the  author  does  not  consider  that  this  accimia- 
lation  during  the  period  from  sunset  to  sunrise,  in  mid- winter,  would 
materially  interfere  with  its  aetion.'* 


ON  THE  COMFOeiTION  OF  IDOCRASB.  BT  H.  B18S. 
Bfinendogista  have  not  yet  hitherto  agieed  as  to  the  composition 
of  idocrase ;  only  so  &r  is  certain,  that  many  consider  the 
formulae  to  br  the  same  as  that  of  garnet.  Under  this  idea  garnet 
and  idocmse  are  considered  to  he  the  same  substance  uii(l(  r  two  dif- 
ferent forms.  However  thiri  is  not  the  c;i:-e.  Possessini^  a  very  tine 
crystal  oi  idocrase  from  Slatoust,  1  gave  it  to  one  ujt  my  best  pupils, 
M^Ivanor,  to  analyse,  Hie  foOiiwing  is  the  xeaidt  of  hia  analysis : 

SiHca   37*079  containuig  ^^^T.  19-2«2 

Alumina  14-159 

lime   30-884        „        8-644  }  >  19-6ai 

Protoxide  of  iron  16017 
Magnesia   1*858 


99-997 


which  gira  exacUy  2(Ca'>  Fe'  Mg^)  Si  +  Al  Si* 

We  therefore  possess  three  nineial  ^pedes  which  only  vary  an  liie 
ttOBibsr  of  their  compounded  demsnti,  via. 

Garnet    K"  bi  -f-  Al  Si 

•  •  • 

Idooase  2R?Si  +  AiSi 

Epiilote   R»  si  +  2Ai  si. 

There  can  he  no  douht  as  to  the  correctnc?«  of  M.  Ivanor's  ana- 
lysis, as  it  was  performed  under  my  sapexintendeiice  and  upon  a 
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quantity  unknown  to  the  analyst.  As  the  different  WL  ights  agreed 
with  the  original  weight  of  the  mineral  I  had  given  uut  lur  analysib, 
no  error  could  have  crept  into  the  result— Fp^foubi/'t  Jmiden^ 
No.  10, 1838. 


ON  THE  OOMFOSITlOir  OV  lOOCRASB  FBOM  9UX0Vn» 

BY  F.  VARRENTRAPP. 
Klaproth,  von  Robell,  and  particularly  Magnus,  have  shown*  after 
ver)'  careful  aniilysis,  tliat  klocrase  and  garnet  have  the  same  che- 
mical composition.    Notwithstaiulnio"  that  every  attention  iiaa  been 
directed  to  find  an  essential  chemical  tliliereiice  to  account  for  the  va- 
riation in  the  crystalline  form,  it  has  been  hitherto  in  vain.  Ivanor's 
anatyds,  «•  xqxHrted  in  the  TVaaaactunu  of  the  St.  Fbtenburg  Aea« 
demy»  of  an  idocrese  fiom  Sktoiiit  in  Siberia,  Ins  etti^^ 
as  the  result  is  not  in  accordance  itith  that  of  other  chemists,  and 
the  difference  is  such  as  to  require  a  different  formula.    The  locality 
was  the  same  as  the  idocrase  examined  by  Magnus.    G.  Hose  having 
brought  a  quantity  of  this  mineral  ir^  m  Siberia,  Mr.F.  Vsnentrapp 
repeated  the  analysis,  with  the  following  results : 


'arreatxapp. 

Magaua. 

Ivanor. 

Silica  •  

37*65  .... 

..  37*178 

....  37079 

17*88  ..  . 

..  18-107  .. 

,  ,  . .  14*159 

Lime   « 

35-50   

..  35-790 

30-884 

Protox  ide  of  iron. . 

6-34    .  . . 

4-f)71 

,   ,.  16-017 

,  1-858 

9995 

98024 

99-997 

The  mineral  consisted  of  well-formed  transparent  green  crystals 
imbedded  in  felspar,  from  which  they  were  easily  separated,  exactly 
the  same  as  those  described  by  Magnus  in  his  analysis.  The  ery- 
stals  were  carefiiUy  selected,  reduced  to  fine  powder,  heated  with  car- 
bonate of  soda,  and  examined  in  the  usual  manner.   The  great  dif- 
ference in  the  results  between  M.  Varrentrapp  and  M,  Magnus  on  ' 
the  one  side,  and  M.  Ivanor  on  the  other,  is  difficult  to  account  for. 
It  may  have  arisen  in  M.  Ivanor's  analysis  in  the  use  of  too  «iuuil  a 
quantity  of  potash  in  tlie  separation  oi  the  aluminu  fruia  tlic  uxide 
of  iron,  which  would  give  a  larger  proportion  of  oxide  of  iron  uud  a 
smaller  one  d  ahmuna }  the  ddkiency  in  the  qnaatilT  of  Ihne  may 
have  arisen  from  not  hftving  qnicUy  enough  filtered  the  sdolion 
after  precipitating  by  ammonia. 

Fuchs  ohsen  ed  as  long  ago  as  in  1818,  that  idocrase,  as  well  as  te* 
veral  otlier  minerals  containing  an  alkali  or  an  alkaline  earth,  when 
subjected  to  a  strong  heat  and  fused,  were  capable  of  being  decom- 
posed by  iiydrociUoric  acid,  forming  a  gelatinous  mass,  ^'on  Robell 
and  Macnns  confirmed  this  observation,  and  the  latter  furliicr  ob- 
serred  that  the  specific  gravity  of  idoorsse  after  fusion  was  con* 
siderably  diminished,  although  no  alteration  in  the  oompoution  could 
be  discovered. 

M.  Varrentrapp  in  making  a  second  analysis  of  this  mineral  first 
fused  it^  he  obtwneda^iood  flowing  clear  giassofabrowBOoioar,^ 
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which  a  portion  was  reduced  to  powder  and  acted  iqM  by  l^dlV* 
chloric  acid,  which  soon  brought  ifc  into  a  felttiwmt  mitt.  Tfct  V»> 


•ult  of  thia  aiudysis  was 

Silica   37-84 

Alumina   17*99 

Lime   3518 

Protoodde  ol  inn,  •   6*45 

Mt^Cttt   3*81 


100-27 

The  mean  specific  g^vity  from  four  weJo^hing^  of  the  crystallized 
idocrase  wa§  3"34G,  that  of  the  fuf-ucl,  a;^reeiug  with  Magnus,  wtft 
2-929 — 2-941.— Poy^e»dor^  \if  Annaien  der  Ph^sik  tuui  CUmt,  N«. 
10,  1838. 


TiEUflTftiAL  iMmnav. 

Ill  It  nemoir  presented  M.  Qaeldet  to  the  Hofal  Actdflonr  ^ 
9niiielt>  in  which  he  exanoMl      results  of  the  ohsenrationt  wmoh 

he  has  made  during:  twelve  jTCars  upon  the  state  of  terrestrial  magne- 
tism at  Brussels,  the  result  of  the  whole  of  tl^csc  observations  is 
stated  to  be.  th;it  the  magrjetio  iieeflle  li  as  been  constantly  approach- 
ing  tht:  int^ridiuu  iiac,  iiiut  ib  tu  %ay,  tlmt  the  declination  and  the  dip 
hmm  dimiiwili^  from  yaar  to  year,  contrary  to  what  had  been  ob- 
MtvodMbie,  at  leaat  at  to  nu!^;netie  dadifiatioii.  liMlte  Pb* 
aer^od  wvtt  aaftOowt: 


Date. 

DaoiiwNioii. 

1827  Dctnhi  r  

1830  end  ot  March  

1832  ,f  .... 
1333 

1834  budimiiig  of  April 

1835  endflf Maidb.... 

1 83  6                   •  • . . 

1837  • « • . 

1838  „  • « • . 
1 83  9        1*          •  •  •  • 

22o28'8 
22  25.3 
22  19.0 
22  13,4 
22  15,3 
22  6.7 
22  7, 6 
22  4,3 
22  3.7 
21  53.6 

68*^56,5 
68  52,  6 
68  49. 1 
68  42,8 
68  88,4 
68  35,0 
68  32.2 
68  28.8 
68  26.1 
68  22.4 

TUa  year^a  obaerrBtiona for  the  declination  warenade  ante 3M 
ofMaidi.  ThevalneindicatQdls.lihenieanof  twoaerieaof  obeer- 
vatkms.  which  gave  successively  21  "53',  1  and  21<'54',2.  Similar  oh* 
aervations  had  been  made  the  evening  before,  in  less  favourable  cir- 
cumstances, on  account  of  the  agitation  of  the  air.  The  latter  had 
given  for  tlit  dcclinatioo  21^51 ',3  and2P5l',l :  it  was  thought  that 
preference  bliould  be  given  to  the  former.  In  these  different  series 
of  observations  the  meridian  was  determined  by  placing  the  mag« 
necieappaiataaiinviouilymaudi  anannerthat  t»atd«ibm  v|fn!( 
lia  dsaciad  at  pkaanra  on  the  middle  vira  ctf  the  tiaaait  of  oh* 
aafvatorv. 
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T]»  vtlue  of  the  dq>    tliA  Biean  <if  tlM  tiimt  foPowiiig 

68o22',25,  68022^G7.  and  68«22\3ft»  ohtaiiwd  In  SoeoeMioii  qb  Um 
31st  of  March.  These  observations  were  made  under  very  favourable 

circuinstancejj.  As  in  preceding  years,  it  was  thought  proper  tc 
make  tlie  different  observations  for  the  declination  and  the  dip  lit 
th«  same  time  of  year  and  about  the  aame  iiours  of  the  day. 


VOfB  OM  TSB  U1IDIJI.AT0RT  TUOBT  Of  UOHT* 
BY  JOBV  tOrXtf  180. 

GlKTLRlflK, 

I  perceive  that  the  formulae  (18)  of  my  p^[>er  in  your  present  vol., 

p.  171,  appear  to  lead  to  contradictory  results;  1  shall  be  glad, 
therefore,  if  you  will  allow  ine  to  say,  that  tliis  matter  will  be  cleared 
up  in  my  next  paper,  which  will  contain  an  improved  method  of  find- 
ing the  general  integral. 

I  am,  Qeiitl«nen,  yours,  &c.. 

Josh  T^tit. 

IMmMM,  CUdiMM^  If^  ladi,  t889. 


MSTIOBOLOeiOAL  OB8BRTATION8  FOB  AVBIL,  1839» 

dtiwfdt.-^April  1.  Rain.  2.  Orercast.  3,  4.  BIsdE  and  cold.  5.  Snow. 
hat,  6.  Cloudy  and  cold.  7.  Fine.  8.  Snowing.  9.  Bleak  and  cold.  10, 
11.  lins  but  cold.  14.  Cloudy  and  cold.  15.  Overcast.  16.  Very  fins. 
IT.  Shftpny.  18.  Bdnswmt  whh  nia.  Ill  Ytiy  iat.  9a  Showsfy.  tl. 
Vina.  98.  Vsiyiati  91,  Bain.  94— 99.  Flsib  9T.  StyhM  99-40. 
Very  fine. 

ItoKon.— April  1.  Fine.  2.  Stonay.  3—7.  CWu4]r*  8.  Doady :  alcstssriy 
AM*    A.  Omy.    la  Ifn*.    tl — 15.  Clon^.    Iff.  Hm.    IT,  18.  Bsia. 

19.  Fine:  nun  early  a.m.  SO,  CI.  Fine:  rain  a.m.  and  r.M.  22.  Fine:  rain 
early  a.m.   23.  Rain.   24—36.  Cloudy.   37.  Cloudy  :  rain  a.m.   28->3D.  Fine. 

^gfUgwih  Manae,  Dun^rituAire, — April  1.  A  most  inclement  day :  snow  on 
Mils.  8.  TlMsaoie;  anow  on  hills  melting.  3.  The  same:  bitterhr  cold.  4. 
Another  pkwmifdfft  doody  9M.  5.  Still  extremely  cold t  eaowabowers.  6. 
Wind  fallen  :  more  temperate.  7.  Moderate  day :  still  no  vegetation.  8.  Pier- 
cingly cold  and  witbcrin|^  a.  Dry  and  cold:  fro»tv  motnings.  10.  Sun  warm, 
^wfnd  cold  and  witbitiDg.  11.  lOldv,  but  itlu  m  ipriiif.  19.  Oviali*- 
Mise  of  temperature.  13.  Sunmpv:  wind  moderate  but  parching.  14.  Mo- 
dCRBte  day  :  vegetation  c<»nmendng.  \5,  The  same  :  temperature  lower  : 
doudy.  16.  Threatening  rain  :  showery  :  very  wet  rot.  17.  Showers :  rain  : 
hail:  cleared  r.M.  18.  Frequent  showers  :  rain  and  sliMs  mom,  19.  Violent 
wind:  showers  of  tiail.  JO-  Dry  and  cold  :  vegetation  at  a  stand.  21.  Dry: 
taropeiatute  rising.  28.  t'offgy  morning :  drisaUng  day.  2S.  Clear :  temMnk- 
tavt  iacNMiiig.  91  TlMsant:  cool  eifcniog.  9Si  Tiftrature  iBrrMwlBg : 
dear  sun.  26.  Cloudy  :  threatening  .  cleared  up  r.M.  27.  Clear  and  fine  : 
hmt  froet  morning.  28.  Ths  mm  i  ckwdy  t.M*  88.  Fine  apriag  day.  SO. 
BwMlksbij  ilne  qiring  day. 

9amUiHp>  Bais4dayi.  Soowadnyt.  Hail8dsy«.  F^Smraiags. 
midciBivJy  194afiu   aovtMyMaqrik    Monliii^y tdta^s.  WmmAf9 

dajTs. 

Calm  1 1  days.  Jdodcrate  7  days.  Strong  breeze  4  dayi.  Stormy  5  days. 
Iriik  8  days. 

Mean  daily  range  of  bOOBNlV  0099.      If  MB  ■igbtly  l«||t  0D9QI  Mm 

mure  of  24  hours  0*178. 

Hfsn  daily  range  of  thermometer  10'4. 
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LONDON  AMD  EDINBURGH 

PHILOSOPHICAL  MAGAZINE 
JOURNAL  OF  SCIENCE, 

SUPPLEMENT  to  VOL.  XiV.  THIRD  SERIES. 


LXXI.  OntkeBxpamhe  Action  ^Steam  in  tame  tfthe  Pumjp- 
if^  Enginet  on  the  Comish  Mines,   liy  William  Jort 
HBMwooDy  F.OS^  Seeretarij  of  the  Royal  GedUm&d  Society 
of  Cm-moan  f  H.  JkL  Aua^MoMter  of  Tin  m  Me  Duefy  of 
ConmaUK 

'ITIE  experuiieiits  which  it  is  my  purpose  to  describe,  were 
institulcd  with  a  view  to  tlic  tlet€i"iiiiiuUu>ii  ul  the  quan- 
tity of  steam  employed,  and  the  mode  of  its  distribution  on 
the  working  stroke ;  the  duty  performed  with  a  ^iven  quan- 
tity of  fuel  s  and  the  work  accomplished  finr  a  certain  expense. 

I.  The  quantity  of  steam  employed^  and  the  mode  ^  its  di$^ 
trihution  on  the  noorkin^  stroke,  were  approximated  to  hy  the 
use  of  an  indicator,  lent  me  for  the  purpose  by  Robert  Were 
Fox,  Esq.  It  consists  of  a  brass  cyiipder  about  1 1  inches 
lonff,  and  I '6  inch  in  diameter,  open  at  both  ends,  and  accu- 
rately fitted  witli  a  piston,  which,  when  at  rest,  is  retained 
near  the  middle  of  the  cylinder  by  a  spiral  spring,  of  which 
one  end  is  attached  to  the  piston,  and  the  other  to  the  top  of 
the  cylinder :  the  upper  extremity  of  the  piston-rod  is  pro- 
vided with  a  receptacle  for  a  pencil.  A  tapered  stop-cock  is 
fixed  on  the  lower  end  of  the  cylinder,  and  is  introduced  into 
tlie  grease-hole  or  other  aperture  in  the  cyiindei -cover  of  any 
engine  on  which  the  indicator  is  placed.  A  light  frame  of 
wood,  about  18  inches  long  and  4«  niches  wide,  is  fastened  to 
the  top  of  the  indicator-cyUnder,  and  in  it  a  small  board  slides 
horizontally  in  grooves. 

During  the  wuikiii^r  stroke  of  the  engine  a  diiect  motion 
is  given  to  the  slider  by  lutiaiii*  of  a  string  which  passes  over 
a  pulley,  and  is  connected  with  tlie  radius-rod  of  the  parallel 
raoUoo.  Its  return  is  effected  bv  the  action  of  a  counterpoise 
suspended  o?er  a  similar  smaU  wheel.  On  this  moveable 
board  a  pieoe  of  paper  is  firmly  secured,  and  a  pencil  is  placed 
on  the  top  of  the  piston-rod  of  the  indicator. 

*  The  i  cliord  Medal  ot  the  Institution  of  Civil  Engineers  was  awanleii 
to  this  communicatiou,  which  appearii  in  tlie  liecund  volume  of  their 
Tramactioitf. 

PkO^Ma^,  a  3*  Vol  14.  Na»  98.  Sup^l  July^  1839*    %  I 
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Let  us  now  examine  tlie  operation  of  a  single-acting  enginey 
and  the  movements  of  an  indicator  fixed  on  it. 

Every  thing  being  at  rest,  the  piston  of  the  engine  at  the 
top  of  the  cylmder,  and  the  point  of  the  pencil  standing  at  A, 
(in  the  ^;are  below)  steam  is  admitted  from  the  boiler  above  die 
piston  of  the  endue;  the  piston  of  the  indioilor  ia  forced  up* 
wards,  and  the  £ne  A  B  is  described  by  the  pencil.  Theen- 
ffine  now  besins  to  move,  bat  so  slowly  that  the  steam  enteia 
nom  the  Umer  more  rapidly  than  the  piston  recedes  befixe 
it ;  its  pressure  in  the  cylinder,  therefore,  sttU  increases)  and 
the  pmm  of  the  indicator  continuea  to  rise :  but  as  the  work- 
ing stroke  of  the  engine  commences,  the  slider  moves  in  the 
direction  GF,  and  the  compound  of  tlie  two  motions  generates 
the  line  BC.  At  C  the  space  left  by  the  descent  of  the  pis- 
ton is  exactly  filled  by  the  steam,  which  enters  from  the  boiler 
in  the  same  time ;  the  indicator- piston,  therefore,  does  not 
stir;  bnt  ns  the  cnpjine  moves,  the  slider  still  advances  in  the 
same  direction,  (GF,)  ami  the  horizontal  line  Cr  is  produced. 
Tlie  piston  now  acquires  speed,  whilst  the  steam  (in  the  boiler 
having  expanded)  enter';  t!ie  cylindi  r  with  diminished  velo- 
city, and  is  iusuffici^t  to  iili  the  enlarging  space  and  stiii  re- 


tain  the  same  density:  it  therefore  expaodiH  and  the  piston 
of  the  indicator  descends,  whilst  the  slider  rtill  moves  m  the 
same  direction,  and  the  curve  cD  is  delineated.  At  D  the 
sfieam  valve,  through  which  the  steam  from  the  boiler  enters 
the  cylinder,  is  closed,  but  the  piston  of  the  engine  still  de- 
scctkIs  by  virtue  of  the  einsticity  of  the  steam  rtlrcnfly 
introduced,  and  of  the  momentum  acquired  by  the  moving 
parts  of  the  machine.  Whilst  the  steam  expands,  the  indi- 
cator-piston descends,  and  as  the  same  horizontal  motion  of 
the  slider  still  continues,  the  parabolic  curve  is  made  by 
the  pencil. 

The  equiiihriuiii  valve,  which  connects  the  upper  part  of 
the  cylinder  with  the  lower,  is  now  opened  ;  and  as  the  f^team 
thus  presses  etjually  on  both  sides  ol  lhe  pibtun,  the  working 
Stroke  terminates,  and  the  return  stroke  is  made :  the  uiolion 
of  the  slider  is  at  the  same  time  reversed. 
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But  when  this  valve  is  openetl,  tlic  pipe  which  connects  the 
top  of  the  cylinder  with  the  bottom,  and  consequendy  a  larger 
SfNaoe,  is  open  to  tbt  steam,  and  as  the  slider  remains  for  the 
iiwtaiil  itatioiiary,  tha  indkator^piatoo  doscenda  through  the 
wiaU  wtieal  line  £F. 

The  vetoro  atroke  is  afiaolad  by  tlie  weight  of  the  punp* 
rods  atone ;  the  pressure  of  the  steam  contained  in  the  cylin* 
der»  th«refore»  remains  unaltered,  the  indicator-pttton  is  un- 
moved, and  the  Una  FG»  described  by  the  pencO,  is  perfectly 
horizon  taL 

But  shMtly  before  the  termination  of  the  return  stroke^  the 
equilibrium  valve  is  closed,  and  the  steam  in  the  cylinder  not 
being  of  sufEcient  elasticity  to  sustain  the  load  of  the  engine, 
that  portion  of  it  whirl)  is  contained  between  the  upper  sur- 
face of  the  piston  niul  the  cylinder-cover  is  compressed  be- 
tween llicni  by  ihe  asceiil  of  llie  former,  until  it  is  of  Ibixe 
enoufrli  tosu{)port  that  weiglit;  the  i  L  turn  stroke  is  tlaih  ler- 
minaled,  and  the  engine  <;tops  nii  instant  or  two  before  it 
comniences  another  workinir  stroke.  This  compression  of 
the  steam  contained  in  llu-  ii})pcr  part  of  the  cylinder  luicts 
the  iiuliciiLor  piston  upward,  and  the  resultant  of  this  gradual 
elevation,  and  of  the  continued  leLiograde  inoLioa  of  tlio 
slider,  is  the  small  curved  line  GA,  the  pencil  at  tlie  end  of 
ihe  stroke  returning  to  and  standing  at  A. 

It  is  evidont  thai  the  form  of  the  portion  AB€ScD»  which 
is  produced  during  the  admissioii  of  steam  ftwn  the  boiler  on 
the  piston^  must  depend  on  the  load  of  the  engine^  its  si8e»  the 
dimensions  of  the  steam  valvar  the  pressure  of  steam  In  the 
boiler»  and  the  capacity  of  the  boilmr  itself,  and  that  it  will, 
therefore^  vary  as  tliese  particulars  may  diller. 

The  partD::E  will  deviate  from  a  true  parabola  only  when 
the  steam  in  the  cylinder  is  healed  by  being  surrounded  by  a 
steam-case,  or  jacket,  or  by  flues  containing  warm  air»  or 
cooled  by  the  influence  of  the  circumambient  medium ;  con- 
sequently it  will  be  generally  pretty  much  alike  in  all  cases. 
Tho  snmc  reasons  and  influences  are  equally  applicable  to  the 
j  small  and  nearly  veitieal  lina  £F,  and  to  the  longer  hcnriaon* 

I  tal  one  FG. 

But,  theoretically  speakino:,  the  curve  G  A  is  of  more  im- 
portance than  any  other  portion  of  the  bgure;  because  it 
clearly  shows  what  proporUon  of  the  working  stroke  is  per- 
formed by  the  beneficial  influence  of  working  expan>ivcly. 

For  were  the  suaiii  from  the  boiler  admitted  on  the  piston 
during  the  whole  of  the  working  stroke,  or  the  pressure  of 
the  steam  (if  worked  expansively)  sufficient  to  support  the 
load  at  the  termination  thereof^  tnen  the  line  FO,  described 
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by  the  retarn  stroke^  woald  be  pvolomd  faonioiitaUyimtil 
it  mteneded  an  eztaneloD  of  the  wticel  line  AB  «t  «;  at 
whkk  point  the  pencil  would  rest  at  the  end  of  the  vetom 
stfbke^  and  the  instant  the  eqoOibrinm  falve  doaed  the  engine 
would  stop.  But  it  has  been  aoen  that  the  emne  continnee 
to  move,  and  that  the  indicator-piston  rises  ana^neratee  Ihe 
curve  GA»  after  that  valve  is  dosed :  which  curcnniBtanoea 
clearly  deinonttrate  that  the  steam  included  between  the  cy- 
linder-eover  and  the  upper  surface  of  the  piston,  is  meanwhile 
undergoing  compression ;  and  that  its  elasticity  both  at  the 
conclusion  of  the  working  stroke,  nud  at  the  clo^^ing  of  the 
equilibrium  valve,  was  insufficient  to  sustain  the  load.  And 
it  follows,  that  the  portion  of  the  working/  stroke  which  has 
been  perloniad  after  the  steam  has  expanded  so  much  as  to 
be  unequal  to  siip[)ortii]g  the  burden,  must  have  been  accom- 
plislicd  by  the  monientum  acquired  in  the  early  part  of  the 
stroke.  When  the  pencil  rests  at  A,  the  force  ()i  the  £>Loam 
bulaiicca  the  load  of  the  engine;  for  the  jiiston  is  never  per- 
mitted to  rise  so  far  as  to  touch  the  cyliadei  -cover.  If,  there- 
fore, &om  A  a  line  be  drawn  parallel  to  FG,  until  it  cuts  the 
panbcdieenrveDEi  Ae  point  of  intereectloD,  z,  will  be  at  that 
part  of  die  stroke  wheie  the  (simple)  dastioi^  of  tlie  steam 
and  the  load  of  the  engine  are  exactly  in  equilibrio ;  and  the 
portion  xE,  (described  after  the  steam  has  so  lar  expanded  as 
to  be  insoffldent  to  support  (he  burden^)  will  denote  the 
amount  of  benefit  obtained  by  working  ejcpansively. 

The  only  case  in  which  I  have  been  able  to  sobmit  the  re* 
suits  thus  obtained  with  the  indicator  to  a  direct  comparison 
with  the  qoantity  of  water  evaporated  in  the  boikva  was  at 
Pluel  Towan,  where  8*7*5  cubic  feet  of  water  were  converted 
into  steam.  This  would  give  342,858  feet  of  steam  of  a 
pressure  of  64'1  lbs.  on  the  square  inch,  (or  491  lbs.  on  the 
inch  above  the  atmosphere,)  the  mean  pressure  in  the  boiler 
during  the  experiment,  or  2,153,647  cubic  feet  of  the  press- 
ure of  10*2  lbs.  on  the  inch*.  The  capacity  oi  the  cylinder- 
iiozles  and  utlier  parts  of  the  engine  which  recjuired  to  be 
filieii  \vi[\i  steam  from  the  boiler  at  every  stroke,  wns  355*57 
cubic  ieetf,  and  the  number  of  strokes  made  durini^r  the  ob- 
servations 7881.  Therefore,  if  it  were  indispensable  for  the 
steam  on  the  piston,  at  the  termination  of  the  working  stroke, 
to  be  of  elasticity  sufficient  to  sustain  tlie  load  ui  the  engine. 


*  io>2lbi.wasthsloadoftiieaigvie  porifiireiiiefaoftlwareaoftbe 

piston. 

f  Brew8ter*s  Edinburgh  Journal  of  Science,  O.  S.  iX.  p.  160;  from  this. 
iMweter,  the  diwmrioiis  of  the  piston-rocL  probably  about  2  cubic  ieet. 
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2,802,247  cubic  feet  (of  a  pressmw  of  10*8  Ifat.  od  the  Inch) 
would  hm  been  reqiiiaite;  wberees  but  8,153|647  oabic  feet 
only  conld  be  obtiined  from  the  qnentityof  water  evaporated. 
CoDiieqaently  but  the  0*768th  of  me  contents  of  the  cylindery 
eoMf  on  an  average,  have  been  filled  whh  steam  of  that 
force;  and  the  remaining  0*8SS  of  the  stroke  ranst  tfaere&re 
have  been  performed  by  virtue  of  the  momentum  acquired  by 
the  machine  in  the  early  part  of  the  working  stroke. 

This  0*838  part  of  the  whole  is  therefore  the  benefit  ob- 
tained by  working  the  steam  expansively;  although  the  result 
obtained  by  the  indicator  exhibits  a  still  greater  (about  0*388) 
advantage.  The  cause  of  this  difference  it  is  not  very  easy  to 
assign  satisfactorily.  Tt  is  just  possible  that  it  may  be  from 
the  fliicuiating  pressure  ot  the  steam  (from  77*25  to  47*22  lbs. 
(^11  the  inch)  during  the  experiment,  giving  a  result  differing 
on  -d  iiu  an  more  than  (51*8  lbs.  on  tlie  inch,  (the  force  when 
the  curve  represented  in  the  figure  p.  482  was  obtained,)  does 
from  the  average  elasticity  durinjrthe  observation  {6-^'l  lbs.). 
But  perhaps  it  may  more  probably  be  from  the  steam,  even 
when  expanded  to  a  less  force  than  i0*2  lbs.  on  the  inch.,  still  ex- 
ercising a  beneficial  influence  in  assistance  oi  ihe  inonienLum  by 
which  the  latter  part  of  the  working  stroke  is  performed. 

In  a  first  attempt  at  such  a  comperison,  wliich  I  believe  is 
here  niade»  it  may  perhqpe  excite  no  great  surprise  that  there 
is  not  a  more  exact  coinddence  between  the  results  obtained 
by  these  veaey  diffisroit  modes  of  inquiry. 

IL  Tke  mUy  ^crjorm/td  wtM  a  gioen  fuaniiii/  of  fud^The 
expennents  with  an  object  to  determining  the  duty  performed 
with  a  known  quantity  of  fuel,  were  made  on  Wilson*s  engine 
at  Hoel  To  wan ;  on  Swan's  e^nne  at  Binner  Downs  Mine ; 
and  on  Hudson's  engine  at  East  Crinnis  Mine**  These 
were  among  the  best  engines  in  Cornwall,  and  they  were  se- 
lected cm  account  of  the  very  varied  circumstances  under  which 
they  worked. 

At  Hue!  Towan  the  cylinder  with  its  cover  and  bottom 
were  snrronncluti  with  a  case  or  lackct,  fillL  cl  with  dense  steam 
from  the  boiler;  and  these,  with  the  steam-pipes,  nozles,  &c., 
were  covered  with  saw-dust  from  16  to  20  inches  deep.  The 
boilers  had  a  layer  of  abbes>  of  about  the  same  thickness, 
placed  on  them. 

There  was  no  steam-case  at  Binner  Downs,  but  there  were 
small  fires  on  each  side  ot  the  cylnidcr,  and  the  flues  lioin 
them  were  curried  spirally  round  it;  another  little  fire  was 
placed  beneath  the  steam-nozle,  from  the  boiler,  and  its  flue 

•  The  eogtneers  were  respectively,  Mr.  Grose,  Messrs.  Gr^r  and 
Thomas,  aud  Mr.  Ssu. 
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was  passeti  over  the  cylinder-cover;  under  the  stoLim-pipo 
tioiM  the  boiler  was  a  ^imiliir  fiiu^  aiui  ib»  i»iiiuke  was  convey 
rnnnd  the  pipe  for  souic  diaLaiice.  Such  parts  of  the  engine 
iis  were  not  enveloped  by  the  flues  were  surrounded  with 
saw-diitl%  and  the  boilers  were  covered  with  asiies  a&  at 
Hml  Towiiu 

Thv  engiiM  t  Emi  Grinnb  had  neidMr  •tMm  nor  haMd 
air  passed  nmnditi  but  eteiypart  which  cootaiiiad  densa 
■toaai  wit  sumKiiidad  widi  a  vary  thick  covariogof  aaw-dusl^ 
and  tfaa  boilafs  wm  pmMad  in  *  tfanihur  mannar  to  tboaa 
oftfaa  other  engines. 

On  all  thaia  the  indicator  was  placed ;  and  also  on  Bom't 
engba  at  BInner  Downs,  wliieh  is  indosad  in  nalmilar  nmn^ 
ner  to  Swan's  engine  on  the  same  mina^  already  mentioned ; 
and  on  Trelawny*s  uid  Borlase's  engines  at  Huel  Vor,  both 
which  have  steam-cases  and  other  coverings  like  that  described 
at  Huel  Towan»  Oa  Um  dutjr  of  (base  no  axparimanta  wan 
made. 

Tabls  I^COHSTAKm) 

Dimensions  qf  the  Engines,  and  ainouiU  qf  their  loads. 


Huel  Towin,  WUson'a 

BinncrDowus,  Swan's 
—  Bnrn  s 


EMtCriimis,  Uudson't> 
Hiittt  Vor,  TnAmy'R 

—     '  Borkae's 


In. 
80 

70 

Gl 

7tj 

80 

80 


CyUD. 


PeelU 
10 

:io 

I  9-33 
10-25 

10 

10 


Feet. 
8 

75 

775 
7-16 

7-6  . 

8 


InchM. 
36 

33 

25 

two,  eikch 

2G 

two,  each 
24 

two,  each 
M 


Feet 
4 


4 

4*66 
45 

3-5 


Diameter  of 


In. 
8 

9 

7 

10 

9 

10 


.31 


In. 
12 

12 

12 

14 

14 

14 


51 


In. 
16 

16 

13 
16 

16 

16 


ToUllcMd 
of  the 


lh«. 

6«64i6'4 
r  724-3t 
\51967-r 

41345 

740861 

9am 

76010 


} 


10-2 
1023 
10^7 
11*4 

12 1: 


•  In  the  progress^  of  niiy  experiment,  the  ^w-tluit  on  the  c/linder-cover 
Ignited  several  tiiMS.  The  inlluenee  exerebed  on  the  tteam  within  the 
cylinders  by  the  media  with  which  they  were  surrounderl,  may  be  discovered 
byan  inspMtUNKtftfaedi^l^nil.   (TnM.lMt.  CJfi.  V«l.iL  Vl^^iK^ 

Pie    1  V 

t  TbB  ftrake  in  tbii  pump  is  but  h'5  feeu 
I  BVom  Ga^ptiin  Lm'i  «  Monthly  Reports;'' 
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Tabix  II.— (Variables.) 


^uuUiHa  qfvxUer  and  steamy  presuttes  of  Ueam^  and  UmperO' 

tures. 


WAtorinBoU.  { 
«».  OdiofNt. 

Prrnsurc  of  Steam  > 
In  the  BoiUci,  fet.  1 
per  •qturtUwhi  | 

Unpenture  of 

h 

o 

m 

1 

H 

o 

SI 

i  . 
IS 

i  i 
*  i 

H 

O 

J 

n 

Huel  To^va^,^Vil■.on'» 

EaatCrimils.lIndfson'g 
Huel  Vor,  Trelawny's 
,  Borlase  s 

1096 
686 

2000 

98-1 
586 

1820 

1080 
636{ 
884! 

1920! 

1164 

2290 

796 
400 

730 

684 
300 

550 

700 
350 
230  I 
650 
792  i 
731  j 

/  y 

74-78 
36-82 

47-25 
58-U7 

26-32 

Gil  ' 

67-87 

55 

31*68 

47 
40 

o 

ion-5 

98 
90 

0 

go 

84 
86*5 

93-8 
89-24 

88-2 
82 

Temperature  of 

Condcn«ing 

Temperature  of 
Boiler^ed. 

!    Teni^'cratiirc  of 
JSngmc-room. 

Ttanpcraturc  of  ex. 
tenial  Air. 

UuelTowon,  Wilson's 
Binutt  DowBt)  Bmn*% 

 ,  Hum's 

East  Crinuii,  h  udson's 
Hud  Vor,  Trelawny's 
— *,Bofltte*t 

66-  6 
56 

67-  5 

62  ( 
50  ; 

66  ( 

J4-72 
)2-32 

57  1 

78-5 
108 

68 

74-75 
73-75 

64-5 

0 

76 
76 

66-2 

o 

77-5 
73 

64 

1 

o 

70 
64 

56 

75-28 
66-48 

61-8 

56-5  I 
56-5  - 

50  J 

o 

)2-5 
19 

10-75 

53-84 
52-56 

45 

yote  to  Table  H. 


The  following  are  the  dimensions  of  the  hcatinf^  surfaces  of  the  boilers 
of  the  three  engines  which  were  the  principal  subject?  of  my  experiment*). 
I  add  tboM  of  Lowa't  engine,  on  die  Uiilt6d  Mmes,  (with  wfaieh  I  have 
been  favoured  by  William  Francis,  Esq.,  the  sdlentific  director  of  that  ex- 
tensive mining  establishment,)  as  the  only  ninchine  the  evaporation  in  which 
has  been  pnhtisheii.  See  Mr.  Lean's  Report  in  the  ComwaU  JCol^techmc 
Society s  TraiiSHcliomt  IV.  (1836)  p.  34. 


mail  and  Engines* 

Area  of  the 
Pire.gratet. 

toMiiMi«r 

tbataiM» 

Tota]  heating 
Surflue  cxpoted. 

Feet. 

M. 

Feet. 

Huel  Towan,  Wilson's  Engine. 

72 

114 

2600 

48 

76 

1110 

37-5 

57 

2500 

United  Mines,  Loam'f  •••^^••i 

98 

2sia 

Loen'i  eiigiiia^  at  the  United  Mfaiei^  hai  tlie  neara  ^Knder  of  85  Inclief 
in  diameter,  tbo  itioke  in  it  is  10  feet,aadin  the  pump  T$        the  load 

h  about  19  lbs.  persqnare  inch  of  the  nrea  of  the  piston,  and  the  velocity 
about  4*8  btroketi  per  minute :  the  cifutticuty  of  the  stetuii  employed  I  am 


*  The  boilers  were^of  ooune,  always  full  of  water  and  steam ;  and  as  the 
quantity  of  one  increased,  that  of  the  other  diminished,  and  vice  verst'. 

t  As  the  pressure  of  the  steatii  in  the  boilers  increased,  the  tein|)ri  iinrc 
of  the  hot-weU  declined ;  so  that  by  observing  the  alteration  in  one,  that 
of  the  other  could  be  predicted  with  gfeat  certaioty* 
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umbl*  to  itate.  Prem  theSndoTMaKh  totli0  5diof  At^st,  l8S6|tlM 
duty  wat  aboot  65  riiillions  of  pounds  lifted  one  foot,  by  100  lbs.  of  coal, 

andthe  evaporation  by  the  san>e  q'laniiiy  of  fuel  for  the  same  period  was 
1 5  \  cubic  feet.  Tbii*  is  a  tufiicieut  approxiination  to  the  result  wtiich  1  bad 
iive  years  previously  obtained  at  HtrnTomn. 

The  itruke  in  the  cylinder  of  Loam*s  angiiie  if  oWwiialaJ  at  10  feet ;  as 
apparatus  is  fixed  on  it  fur  rc^Mstcringtha  actual ipace  paMad  ofcr»aiid  th« 
mean  for  five  luonUis  was  9*913  feet. 


Table  III. — (Constants.) 


iiuelToiran,  WUMin's 

Blnacr  Ovtm^Smaa'* 

E«*t  CrigM^thiiMMll 

Pump. 
FmL 

DlasM. 
ttroT 

Temper- 
•Cure  of 
water  in 

POBip*. 

Len^ 

Pump. 
Feet. 

Diamc.  { 
tcr  of 
Pump. 
Inches. 

Temper, 
atuteof 
water  In 
Pump*. 

Length 

of 
Pump. 
Feet. 

&. 

i  d. 

h 

^1 
28 

9  J? 

11 
II 

First  lift,  nrsptof  pumps, 

265*75 
263*75 
197-7:) 
113*66 

(8*16 

13 

15-875 
10- 125 
16*12d 

12'ft 

71*125 
71-75 

71 -  875 

72-  25 

74 

21-25t 
|242-66 

^6 

10- 

89-24t 
72-5 

74 

'  3916 
159-25 

269-6r> 
1  198*583 

1  TS'tt 

13 
18 
18 

17 

14 

o 

63 
63 
63 
62-5 

63 

Third  »••••••■■*«•«•«««•.,, 

The  decpcit,  which 
reaches  to  the  lK>t- 

riic  whole  Jonds  of  the  three  engines  of  wMcli  it  was  in- 
tended to  ascertain  the  duty  were  raised  perpendicularly,  ex- 
cept the  deepest  lift  of  Wilson's  engine  at  Hnel  Towan;  ant! 
this  was  incluied  to  the  horizon  about  70%  and  wjis  coniK  rted 
to  the  engine-rod  by  a  chain  passinrr  over  two  small  wheels 
respectively  of  9  aiui  Ifi  inches  in  diameter. 

i  lie  lowest  lilts  ai  liuei  Towan  and  East  Crinnis  were  lift- 
ing pumps,  and  their  loads  were  raised  by  the  working  stroke^j 
oftheir  respective  engines.  All  the  olbcr  pumps  were  forcing 
pomps  (plungers),  and  their  colunins  were  lined  during  the 
return  strokes  of  the  engines,  by  the  weight  of  the  rods). 

At  Huel  Towan»  from  the  surface  to  a  depth  of  about  5Si 
jfeety  the  connecting  rods  were  14  inches  square;  and  from 

•  No  correetioii  has  been  applied  for  temperature^  nor  for  imparities 
contained  in  the  water.  At  Huel  Towan  I  found,  by  evaporatfon,  that 

about  360  (grains  u  err  contnirtct'  in  a  nihic  foot.  The  temperature  k 
higher  us  we  descend  ;  wlucli  adds  to  tiie  alreudy  nhiindnnt  CVldanca  of  tiM 
great  heat  prevailing  iu  the  interior  of  the  earth. 

t  The  stroke  in  this  pump  is  but  5*5  feet. 

X  This  lift  took  its  supply  from  the  hot. well. 

§  The  rods  are  usuaUy  ver\'  much  heavier  than  ihc  rolunin  of  water, 
and  a  counterpoise  is  applied  to  balance  some  part  of  their  weight:  wdb 
was  the  case  in  all  Che  mffnm  here  leatioaad. 


i^iy  j^ud  by  GoogI 


Mr.  Uenwood  on  the  Cornish  Fumping'Mfigincs*  489 

tbftt  place  downward  they  extended  about  900  feet^  and  were 
18  inch^  square.  They  were  kept  in  their  places  by  thirteen 
aetsofguideSywhichexposedasiirfaceof  about5S'5  square  feet*^. 

From  the  surface  to  S96  feet  deep  in  Binner  Down%  thift 
fodft  were  14  inches  square;  and  from  thence  downward^ 
there  were  about  258  feet  of  12  inch  rods;  these  were  also 
retained  by  thirteen  sets  of  stays^  haYing  an  area  of  about 
35-6  feet. 

The  rods,  from  the  surface  to  470  feel  deep  in  East  Crlnni% 
were  1 5  inches  square,  and  thence  about  200  feet  deeper  they 
were  12  inches:  eleven  sets  of  stays  retained  them  in  their 
places,  and  exposed  a  surface  of  about  '6b'S  feet. 

Where  tlie  ruils  touch  ilie  stays  they  are  protected  by  thin 
planks  of  some  liard  wood,  which  are  always  weU  covered 
with  grease ;  they  seldom  fit  very  accurately. 

Tabus  IV. 

Dmation  of  the  experiments,  mmhrr  of  strokes  made^  materials 

consumed^  ^c. 


Huel 
Towan, 
Wilson's. 
Binner 
Downs, 
Swan's 

£ast 
Crinnis, 
HudMii't 


Coal 
contumed. 

w 
u 
3 

e  «s 

o  If 

41 
■t*  •» 

ca 

i/uaotity  of 
gWMS  aied. 

made 

ioe. 

t 

1* 

g 

.  t 

Stroke*  per  mil 

Interval  betve 
•trokca. 

Number  of 

measured  bush 

3 

it 

a** 
c* 

« 

& 
c 

• 

XL 

m 

e 
t-* 

Duration  of 
working  ctr 

Duration  ol 
return  stro 

II 

IS 

1831.  h-ni. 

lb». 

pint. 

\h6. 

s. 

a. 

Cubic 

82Kov.  SSSpju. 

Feet. 

.50 

5003 

1 

•nr 

1 

17 

a 

7S81 

5-35 

1-6 

4-8 

4-8 

847-5 

1695 

to  23  Nov.  3  5  P.M. 

8  Dec.  1059  a.m. 

.60 

5561 

1 

12-5 

3 

11258 

7-49 

1-34 

4-23 

2-4 

to  9  Dec.  0  2  p.m. 

30  Not.  928  a.m. 

.34 

3005 

1 

12 

4717 

3-5 

1-7 

417 

11-2 

to  IDee.  7MAJi. 

1" 

The  engines  were  taken  without  any  previous  preparation^ 
and  they  were  worked  without  intermission,  at  a  speed  just 
sufficient  to  keep  the  mines  clear  from  water;  but  without 
perniittinfT  the  })innps  to  draw  air  (go  in  fork).  The  workmen 
exercised  their  owii  discretion  in  the  mode  of  working;  for  I 
purposely  abstained  from  any  other  interference  with  them 
than  was  sufficient  to  satisfy  myself  that  every  thing  was  ex- 
posed to  my  notice,  and  fail  ly  and  honestly  performed. 

•  Tiic  lengths  of  the  lift*  and  of  the  rods  do  not  coincide,  hccause  the 
i'urnier  overlap  each  other  in  every  case,  in  order  that  the  higher  pumps 
my  draw  out  of  the  same  cisteroi  into  which  4he  lower  empty  j  and  be- 
the  rodi  wbkb  take  the  diflbroDt      are  abo  doubled  at  th^ 
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Tht  iwilto  will  tppear  in 

Table  V. 


Mince  aod  Eaginc*. 

A»  taken 
from  the 
heap. 

When 
dry. 

JSSuwl 

\lnc\  Tow  an,  Wilson's 
Biuner  Downs,  S^van's 
Bast  Crinnis,  Hudson's 

Um. 

100 
92f) 
88 -.-J 

lb«. 

93-8 

83-4 

Sll 

86.585,079 
73.877,810 

7;'>.'.i.'  1.606 

72,687,853 
66,956,572 
70.003,555 

77.5.3.3,710 

7J,;iu:.,923 

73,502.699 

III. —  77/6'  work  aanmplishcd  for  a  certain  expense. —  riie 
foregoing  delnils  supply  all  that  is  requisite  for  this  inquiry, 
except  the  prices  of  the  materials  consumed ;  these  were  coal, 
at  the  rate  of  fortv-one  fehilUn^  for  7S  measured  bushels  j- ; 

{rrease»  forty-five  soillings  and  sixpence  per  1 1£  lbs. ;  and  oil, 
onr  ahiilings  and  twopence  per  gallon ;  at  which  fates  the 
results  were  1^  HuelTowan»  W&on's  engine,  1085  tons; 
Binner  Downs,  Swan's  engine,  1006  tons;  East  Crinnis^ 
Hudson's  engine^  870  tons;  lifted  one  fix»t  high  for  the  ex- 
pense of  one  nurthing* 

As  supplementaiy  to  the  general  object  of  the  first  part  of 
this  inouiry,  it  may  be  useful  to  compare  the  maxima  of  press-* 
ures  which  obtain  in  the  cylinders,  with  known  elasticities  in 
the  boilers;  the  loads  of  Uie  engines  remaining  unchanged. 

Table  VL^Load  of  engines^  and  TcUstvM  pnstum  of  sicowt 

in  tke  &Uen  and  a/Unders. 


Load  on  the 
PUlon,  in  lb*, 
per  iqiMre 
iQcn  of 

lit  MM. 

Pi  WiuwoniUMato  lb>.  per 

In  tiM  C|lhi. 

IIucl  Towan,  Wilson's^ 
Binner  Downs,  Swan's 

 Bum's 

East  Crinnis,  Hudson's 

Hael  Vor,  Trclawny's 

 ,  Borlase's 

10-2 
10-23 

10-  7 

11-  4 

14-7 
121 

61-8 
(74*78 

158 
55 
536-8 

i26-3 
47 
40 

27 
St 

25 

30*5 

25 

21 

30-5 
30-5 

•  These  numbers  arc  on  the  assumption  tliat  each  pump  delivers  the 
full  computed  quantity :  but  ia  an  experiment  at  Huel  Towan,  made  by 
Br  John  Rennit  and  mj^self,  ths  ooM  conapwsd  with  the  cdcolstad  dtli- 
very  was  as  0*984  to  unity.  I  have  repeated  the  oomparfaon  at  the  same 

place,  with  a  similar  result. 

f  The  bushel  measure  with  a  heaped  /tead  is  the  same  which  was  used 
in  Mr.  Wallft  tinc»  varying  only  as  prSMiibed  by  law. 

X  The  figurahip.  489  lefers  to  this  engine. 

^  AH  the  pressures  mentioned  tbroui^oet  thit  pspv  are  abiolMte,  and 
ai  if  aGtiI^{  against  a  vacuum. 
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Many  sttljeoti  which  «re  jrot  mdatenmiied  have  prewed  on 
any  attention  during  tfaeM  «xpenoMDtt»  aaioiig  whldi  the 
tfram-caie  and  mjr-pimgf  «re  nolthe  faaat  important 

If  any  condensation  take  place  in  the  case^  when  protected 
from  the  Infltteuoe  of  the  external  air,  it  must  be  by  radiation 
to  the  rarer  steam  within  the  cylinder.  Now  each  influeooe* 
if  exerted  daring  at  least  (wo-thirds  of  evetyetroke't  would  not 
oTily  not  increase  theforoeof  the  engine  by  nddlnff  to  the  elas- 
tioiqr  of  the  steaoi  bnt  wodd  render  veqaisite  the  injection  of  a 
larger  qnanti^  of  oold  weler  into  the  condenser  to  efiect  con* 
densatioQ,  and  d^r^^y  add  to  the  burden  of  the  air-pompt« 

There  must  be  a  point  at  which  the  resistance  o\  vapour, 
not  abstracted,  to  the  descent  of  the  piston,  and  the  pressure 
of  the  atmoepliL  i  e  on  the  nir-  ]>unip  whilst  discharjring  its  load, 
^are  at  a  mininnim.  licyond  this,  if  it  be  attempted  to  reduce 
the  force  of  ilic  vapour,  by  injecting  more  cold  water,  the 
burden  of  the  air-pump  is  increased  by  the  exposure  of  its 
piston  to  the  atmosphere  for  a  lonj^er  time  during  its  discharge; 
whilst  on  the  other  hand,  if  it  be  sought  to  lessen  the  duration 
of  atmospheric  pressure  on  the  aii  pump,  by  diminishing  the 
quantity  of  cold  water  introtluccJ  into  tne  condenser,  thu  in- 
creased elasticity  of  the  unabstrncted  vapour  offers  a  greater 
resistance  to  the  descent  of  the  piston:):. 

This  subject  presents  many  inviting  topics  of  inquiry ;  bnt 
the  pnrniit  of  them,  and  the  earlier  preparation  of  the  details  § 
which  I  have  now  the  honour  to  submit  to  the  Institution) 
have  been  prevented  by  more  pressing  occupations. 

4,  Ciaronce  Street,  Penzaoce,  W.  J.  libiNVVOOD. 

AiiguftSOth»  1S37.- 

•  See  Table  IV. 

t  BrewstePs  EdiobuiyliJoiinMi  of  SdsacebO.&lX«»p.  ISS, 

i  Ibid.,  X.  p.  40. 

^  Adwrtiiodceoftbeie«|»eriiBeotftsppssrBdbBie«itsi^Bdlbbufgh 
Jonrnsl  ef  Sdenee;*  N.    VI.  p.  S46. 
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UOYAL  SOCIETY. 

[Coodmied  fraoi  |».  889.] 

April  11 — A  paper  wa.s  read,  entitled,  "  On  a  new  cqui-atomic 
compound  of  Bicyanide  with  Biimxide  of  Mensoiy.*'  By  James  F. 
W.  Johnston,  Esq.,  F.R.S. 

In  this  paper  mi  a(  (  ount  is  given  of  the  properties  of  a  salt,  ob. 
tained  by  aj:^itating  with  red  oxide  of  mercury  a  small  projx  i  tion  of 
hydrocyanic  acid,  and  which  tlie  author  finds  to  be  distiuiruiBhed 
ficom  Ibe  Ineyaiiide  of  mercury  by  its  sparing  toinbiUtj  in  cold 'water* 
by  the  etrang  aDcaline  xeactbn  eadittnled  by  its  aoliitkm,  (a  property 
nHndi  indicates  an  exoess  of  mevcury,)  and  by  its  susceptibOily  of 
dcAoiiatioii  by  beat»  dq>eDding  on  this  excess  being  in  the  state  of 
an  oxide,  ana  on  the  action  of  the  oyyircn  on  a  portion  of  the  car- 
bon of  the  cyanogen  it  contains,  and  tht  presence  of  which  is  shown 
by  the  di!*cnpigement  of  liydrocyanic  acid  gas  when  acted  on  by 
bydrosulphuric  and  hydrochloric  acids. 

Tbe  analyus  of  tbii  salt,  given  by  tba  antiior,  tbm  it  to  oon» 
slat  of 

Carbon   5*203 

Nitrogen   6*025 

Oxygen  3*098 
Mercury  .. •   S5-674 


100. 

Hie  formula  of  wUch  oompoaition  is  as  lollowa: 

Hy.  Cy.,.  +  Hg.  O^. 

April  18. — The  following  pi^rs  were  read,  viz.— 
"  On  the  Constitution  of  the  Kesins."  JPmrt  /.  By  Jamea  F.  W. 
Johnston,  Esq.,  F.R.S  * 

The  object  of  the  creneral  inve^tip^tion ,  of  which  the  commcnrc- 
ment  Is  given  in  tliis  paper,  is  to  detenunie  the  relative  com]>oeitu)n 
of  the  various  f  et^ins  which  occur  in  nature,  and  to  trace  the  analogies 
^ney  exUbit  in  tlieir  eonstitntion ;  and  also  to  ascertain  how  fior  OMoy 
may  be  rejf^iided  as  beio^  detived  from  one  oomrnon  principle,  and 
wheHier  l£ey  admit  of  bemg  all  repiesented  by  one  or  more  geiicial 
fonanlse. 

The  rhemical  investigation  of  the  resin  of  mastic  shows  thnt  this 
substance  consists  of  two  resins;  the  one  soluble,  nrtd  ncul ;  the 
other  insoluble,  and  having  no  acid  properties.  '1  lie  kit  mi  lUe  ex- 
pressing the  analysis  of  each  of  these  are  given  by  the  author.  He 
also  shows  a  scries  of  analyses  may  be  obtdned  iridck  do  not 
indicate  the  true  constitution  of  a  lesin.  The  solnbie  rasin,  when 
ejqNised  to  the  prolonged  action  of  a  heat  exceedbg  300°  Fshr.  is 
partly  converted  into  a  resin  containing  three,  and  partly  into  one 
containing  five  equivalent  parts  of  oxygen,  the  proportion  of  carbon 
remainiog  constant.   The  same  resin  combines  with  bases,  so  as  to 

•  8eeoariffeBcnttralnaic^p.840« 
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fonn  four  series  of  salts ;  which,  ia  the  case  of  oxide  of  lead,  coubiat 
of  equivalents  of  reain  and  of  oxide  ioithe  propartioiiB,  re&pMdf«^» 
of  twotooM;  tlm  to  tipo;  mtooM}  and  Qoe  totvo.  Tint 
lolnbk  iwm  in  combiiiilng  with  bates  does  not  part  with  any  of  ite 
oxygen ;  but  if  any  change  takes  place  In  hs  constitution,  it  consists 
in  the  hydrogen  being  replaced  by  an  equivalent  proportion  of  a 
mf'tnl ;  nnd  formula!  are  eriven  representing  the  salts  of  lead  on  this 
theoretical  view,  Bv  1}oiling  the  resin  in  contact  with  ammonia  uud 
nitrate  of  silver,  or  perhaps  with  nitrate  of  ammonia,  it  is  converted 
into  a  resin  which  forms  a  bisalt  with  oxide  of  sibrer,  in  wbidi  there 
ia  alao  an  ^ypaient  replaoament  el  hydrogen  by  aihw. 

The  resin  next  eiamined  ta  that  of  dragon's  blood :  and  the  con- 
dnaioiia  deduced  from  its  analyBaaaieIhe  ioUofwing.  First,  that  the 
lump  dragon's  blood  is  the  natural  and  pure  resin,  while  the  strained 
and  red  varieties,  being  mannfactured  article,  nre  more  or  less  de- 
composed :  secondly,  that  this  resin  retains  alcohol  and  ether,  as 
most  other  resins  do,  with  considerable  tenacity  ;  but  that  these  sol- 
vents may  be  entirely  expelled  by  a  long-conttnoad  exposure  to  a 
temperatece  not  higher  than  900^  Fidur. :  and  laMiy,  the  iotoadm 
lepceaenting  ita  chemical  compontion  ia  givan. 

"Reaearches  in  Embryology.**  —  Second  Series.  By  Martin 
Barry,  M.D.,  F.R.S.E.,  Fellow  of  the  Royal  College  of  Pliyslcians 
in  Edinburgh.    Communicated  by  P.  M.  Hoget,  M  .D,  Sec.  R.S.* 

The  author  having,  in  the  first  series  of  these  researches,  investi- 
gated the  formation  of  tlie  muiiimiferous  ovum,  describes  in  tliis 
aeoond  seiiee  its  incipient  developement.  The  knowledge  at  present 
eoppoaed  to  be  poasMaed  of  the  early  atagea  in  ibe  devebpement  of 
tbatofnm,  consists  chiefly  of  infereneea  from  obaemtiona  made  on 
tiie  ovum  of  the  bird. 

But  there  exists  a  period  in  the  history  of  the  ovum  of  the  mam- 
mal, ren;nrdinr^  whirli  we  have  hitherto  scarcely  any  direct  or  posi- 
tive kauwicdge.  ll  ap{>eared,  therefore,  highly  desirable  to  obtain 
a  series  of  observations  in  continuous  successiuu  on  the  earliest  stages 
of  devekfiemenfe.  In  condooting  this  investigation,  the  author  pur> 
poaely  con&ied  hia  attention  to  a  tingle  species,  namely,  the  rabbit, 
of  whkh  he  examined  more  than  n  himdied  individaal  animala. 
Besides  ova  met  with  in  the  ovary,  afifwrently  impregnated,  and 
do"«tint'd  to  be  dieic  liurged  from  that  organ,  he  has  seen  upwards  of 
three  hundred  ova  in  the  Fallopian  tube  and  uterus  ;  rrry  fewof  the 
latter  exceeding  half  a  line  in  their  dinmeter.  The  results  of  these 
investigations  have  compelled  the  aallior  to  express  his  dissent  from 
aome  <rf1hf>  leading  doctrines  of  embryology,  winch  at  present  prevail, 
as  vei^nefeinot  oi^  the  daaa  Mammalia,  bat  the  animal  kingdom  at 
large.  The  following  are  the  ninespal  facts  whteh  the  anSior  has 
observed  in  the  developement  ot  the  mammifooaa  omm. 

Tlie  difference  between  the  mature  and  immature  ovum  consists 
in  the  rnnditinn  of  the  yelk ;  the  yelk  of  the  mature  ovum  contain- 
ing no  oii-iike  globules.    Hoth  maceration  and  incipient  absorption 

*  An  abstract  of  Dr.  13arry*s  First  Series  of  Reseaivhea  in  EaibryoleR? 
iriUbeibundiaU&&l'h)l.Mi«^vol.xiU,p,4d8. 
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piodnoe  cbangw  in  the  unimpre^ated  oviui»  uttwh  in  Mne  f«pMli 
retaiMt  thaae  rtfenfalt  to  iaH^reguatioE.  Diniaf  tlMr«t.tema»- 

ber  of  Graafiai  micles  appearing  to  baooaw  pr^Macd  for  ditobn^ 
gingtfaiarovn«  MOteds  the  number  of  those  which  actually  diBchaige 
them.  Ova  of  the  rnbbit  which  arc  destined  to  be  developed,  are  in 
most  instances  discharged  from  the  ovary  in  tlic  course  of  nine  or  ten 
hours  post  cottum  ;  and  they  are  all  discharged  .djoiit  the  same  time. 

There  ia  uo  condition  of  the  ovum  uniform  iu  tdl  respects  mIucU 
oan  be  pointed  out  as  the  particular  atate  in  which  it  ia  diachaiged 
fipon  ovary ;  bwt  iticimditkwiiaia  aa^ifal  gwpwIiTefydMfewt 
from  that  of  the  BMtnre  ovum  ante  wftMw.  AnKKf  the  changei 
oeonrring  in  the  ofnm  before  it  lewmi  the  ovary,  are  the  fioUow- 
inp: :  viz.  the  germinal  spot,  previously  on  the  inner  surface,  passes 
to  the  ci  ntre  of  the  germinal  vesicle  ;  the  g-erminal  vesicle,  ])reviously 
at  the  surface,  returns  to  the  centre  of  the  yelk  ;  and  the  membrane 
invcjitiug  the  yelk,  previously  extremely  tliin,  suddenly  thickens. 
Sufih  changes  render  it  highly  probable  that  the  ovary  ia  llie  uanal 
•eat  of  impregnatkm.  Tba  antbor  ooMiden  tfaie  iww  m  being  aei 
incompatiUe  with  the  doctrine  that  eontact  between  the  seminal 
fluid  and  the  ovum  is  easential  to  impregnation^  anoe  he  has  found* 
in  the  course  of  his  researches,  that  spermatozoa  penetrate  as  far  aa 
to  the  surface  of  the  ovary.  The  retinacula  and  tunica  granulosa  are 
the  parts  acted  upon  by  the  vis  a  teryo,  wliich  expels  the  ovum  from 
the  ovary.  These  parts  ore  discharged  uith  the  ovum,  render  its 
eacape  gradual,  probttblyf adOiliAB  iti  Mai^ 
tndiqppeirto  be  tbe  bejutcfa  of  icid  fcr  die  iaiiidiitn  iabShition  of 
tbe  ovum.  After  the  discharge  of  tbt  onOk  fipooi  the  ovary,  tbo 
ovisac  is  obtainable  free  from  the  vascular  covering,  which,  togethor 
with  the  ovisac,  had  constituted  the  Graafian  vesicle.  It  ia  the 
vascular  covering  of  the  ovisac  which  becomes  the  corjnis  lutenm. 
Many  ova,  both  mature  and  immature*,  disappear  at  this  time  by  ub- 
soiption.  In  some  animals  minute  ovisacs  are  found  in  the  infundi- 
bnhiai,  the  diiohai^  ol  wbioh  from  Hie  ovary  appeara  refinUe  to 
tbe  nqilofe  of  hfgo  Gfaafan  ▼wirliw,  a  the  panelee  ot  nirfgMwf^ 
bood  of  which  those  ovisacs  had  been  situated. 

The  diameter  of  the  rabbit's  ovum,  when  it  leaves  the  OWy^doM 
not  ^;enerally  exceed  the  135th  part  of  an  inch,  and  in  pome  in- 
stances it  is  still  smaller.  The  ovum  enters  the  uterus  in  a  state 
ver\-  different  from  that  in  which  it  leaves  the  ovary  ;  hence  the 
opinion,  that  "  in  their  passage  through  the  tube  the  ova  of  iVlum- 

ta  enoneona. 

the  ebangea  taking  plane  in  tbe  own  dozing  ite  passage 

the  Fallopian  tube  are  the  following;  via.   !•  Aa  owtar 

membrane,  the  chorion,  becomes  visible.  2.  The  membrane  eogin* 
ally  investing  the  yelk,  which  had  suddenly  thickened,  disappears 
by  liquefaction  ;  so  that  the  yelk  is  now  immediately  surrounded  by 
the  thick  trans]);irtnt  membrane  of  the  ovarian  ovum.  In  the 

centre  ui  the  yelk,  that  is,  in  the  situation  to  which  the  germinal 
vesicle  returned  before  the  ovum  left  the  ovary,  there  arxae  several 
very  large-  and  exeeedingly  transparent  veaiclea :  theae  disappear, 
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and  art  ancceeded  by  a  smaUer  and  more  numtroiift  set ;  several  sets 
tiiiii  tmoomaniy  mate  into  intow,  tiia  fwidticltadifaniwwimgwt 
Mog  smaller  thaa  tlie  last,  niittl  a  mulberry*Hke  ■tmotnze  has  been 
piodnced,  wiiicli  occupies  the  coutre  at  tiie  ovum.  Each  of  the 
sides  of  -which  the  surface  of  the  mulberry-like  structure  is  com- 
posed coQtaixii  a  pelittoid  nucleus ;  and  each  nudeue  present!  a  nu^ 
deolus. 

In  tiic  uterus  a  layer  of  vesicles  of  the  siimc  kiud  as  those  of  the 
kffcaiid  amallett  set  here  mentioned  makes  its  i^pearaoce  on  the  whole 
oftlieiaiMrtiiiAioeortbamemliraaewliidiTO 
mulberry-like  atructure  thai  posses  firom  the  ceutie  of  the  yelk  to  a 
eertain  part  of  that  kytr,  (tiie  vesicles  of  the  latter  coalescing  witk 
th()«f  of  the  former  where  the  two  sets  are  in  coiitnct  to  form  a 
meinbrune,)  and  the  interior  of  the  mulberry-hke  structure  is  now 
seen  to  be  occupied  by  a  large  vehicle  containing  a  flui<I  and  gim- 
nules.  In  the  centre  of  this  vesicle  is  a  spherical  body  hiiviug  a 
graouloiia  appearance,  and  containing  a  cavity  apparently  filled  with 
a  Goloorleia  and  pellnoid  fluid*  ThU  hoiUovr  apberical  body  aeama 
to  be  the  true  geim*  The  vesicle  containing  it  disappears,  and  in 
its  place  is  seen  an  elliptieal  depresmon  fHXed  with  a  pelludd  fluid. 
In  the  centre  of  tliis  depression  is  the  germ,  still  presenting  the  np- 
pcnrnnce  of  a  hollow  sphere.  I'he  germ  separates  into  a  central  and 
u  peripheral  portion,  the  central  portion  occupies  the  situation  of  the 
future  brum,  uud  soon  presents  a  pointed  procei^s  which  is  the  rudi- 
ment ol  tim  ipinal  eoid.  lliese  parts  at  first  appearing  granuious 
are  ■ubtequentiiy  found  to  ooasiat  of  vetidMi 

Thus  the  central  portion  oi  the  nervous  syilem  ii  not  oiigina% 
a  fluid  contained  within  a  tube,  but  developes  itself  in  ft  solid 
form  before  any  other  part.  Tlic  central  portion  of  the  nervous 
system  sometimes  attains  a  con.siderable  degree  of  develojjemcnt, 
although  it  bo  exceedingly  minute ;  thus  an  instance  ha<  been  met 
.  with  in  which  the  dcvelopement  of  thia  pai  L  had  reached  a  stage 
aoansdy  Infierior  to  tiiat  in  another  initanee.  in  whieh  the  eoire* 
■ponding  port  meaauTed  mora  than  ten  fimea  the  kngth. 

There  does  not  occur  in  the  maiwnifama  ofum  any  anoli  phsno- 
monim  as  the  *' sidittiog  "  of  a  amnbrane  into  the  so-called  "se- 
rous, vascular,  and  mucous  laminie."  RnthK-r  linrl  already  found 
that  parts  previously  suj)j)osed  by  Baer  and  otliers  to  be  formed  by 
the  so-called  *'  germinal  membrane,"  really  originate  independently 
of  it :  these  parts  lue  the  ribs,  pelvic  bones,  and  the  mu&cles  of  the 
thorax  and  abdomen,  whieSi  afieording  to  Ratiiko  arise  in  a  part  pro- 
eeeding  out  of  die  primitive  traee"  itself.  Reiebert  had  prei^ously 
disoorered  that  the  part  originaiing  the  lower  jaw  and  hyoid  bone 
"  grows  out  of  the  primitive  trace."  The  author  beginning  with  an 
earlier  period  goes  farther  than  these  obj^fTverp,  and  shows  that 
the  so-called  "  primitiv'e  trace"  it^^olf  does  not  arise  in  tbe  substance 
of  a  membrane,  but  presents  u  Luuijianitively  advanced  stage  of  the 
object  above  described  a&  the  true  germ,  llencc  the  author  suggests, 
there  is  no  strueture  entitied  to  be  denominated  the  "  germinal 
vaenibnine*" 
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The  most  important  of  die  loregoing  fi&cts  respecting  the  deve- 
kfiMMit  of  file  innMBiifarom  ovum,  limvm  opposed  tbey  mftj  be 
to  leeiifed  oporioot,  are  ta  aeoorduee  iK^Sk,  end  may  even  explain* 
Bianf  observatUNti  which  have  been  made  on  the  developemenfc  of 

other  animals  as  recorded  in  the  delineations  of  preceding  obsmren. 
If  in  the  ovum  of  t!ie  bird  the  germinal  vesicle  in  like  manner  re- 
turns to  tlie  (  ( litre  of  the  yelk,  the  canal  and  cavity  known  to  exist 
in  the  yelk  of  that  avuui  might  be  thus  explained.  The  ovum  mav 
pass  through  at  least  one-and-twenty  stages  of  developement,  and 
coQlvuii  bMee  the  enUnjo,  fonr  nembnows,  one  of  whidi  haa  two 
leminA,  befbie  it  has  itidf  attained  the  diameter  of  half  a  line,  a 
tteniliranc  having  diaappeared  by  Itquefaction  williin  the  0?um. 

The  size  of  the  minute  ovum  in  the  Fallopian  tube  and  utema 
affords  no  criterion  of  the  degree  of  !t-«  developenn'nt :  nor  do  anv 
two  parts  ot  tin  luinnte  ovum»  in  their  deveiopement,  necessarily 
keep  pace  witli  une  aiiutlier. 

The  proportion  of  ova  met  with  in  these  researches,  which  seemed 
to  be  abortive,  haa  anunmtod  to  neady  one  in  eight.  Sonethnea 
tiro  yelk-baUs  axiat  in  tiie  aane  ovam.  With  slight  preasoiet  the 
ovnm«  originally  globolar,  beoomes  elliptical.  Its  tendency  to  as- 
sume the  latter  form  exists  eapeciaU^  in  the  ohofion,  and  aeema  to 
be  in  proportion  to  its  size. 

Tiie  author  has  discovered  that  when  the  germinal  vesicle  is  fir^t 
seen  it  is  closely  invested  by  an  extremely  delicate  membrane.  This 
membrane  subsequently  expanding  is  that  in  which  the  yelk  is 
formed.  He  haa  traced  the  chorion  from  atage  to  atagc  up  to  tlie 
period  when  it  becomes  vOlooa,  and  ahowa  that  it  ia  not,  aa  he  for- 
nerly  anpposed,  the  thick  transparent  mc  mhrane  xtaelf  of  the  ovarian 
ovum,  but  a  thin  envelope  cloisely  investing  that  membrane,  and  not 
appreciable  as  h  distinct  structure  until  tlic  ovum  has  been  rni^lied. 
When  the  cnoriou  hrst  admits  of  demonstration  m  a  distinct  struc- 
ture the  ovum  consists  of  three  membranes,  a  state  which  the  autliur 
has  seen  in  an  ovum  no  futher  advanced  than  about  an  iuch  into  the 
Fallopian  tnhe.  The  chorion  anhieqnently  thiekena  and  imbibea  a 
quantity  of  ilnid  pfeaenting  a  gekdnous  appeantnce. 

April  35. — paper  waa  in  part  read,  entitled,  **  Acoount  of  Experi- 
ments on  Iron-built  Ships,  instituted  for  the  purpose  of  discovering 
a  Correction  for  the  Deviation  of  the  Compass  produced  hv  the  Iron 
of  Ships."    iiy  (icorge  BiddcU  Airy.  Bsq.,  M.A.,  F.H.S.',  A.U. 

May  2. — A  paper  was  in  part  read,  entitled,  •  •  On  the  Motion  of 
the  Blood."  By  Jamea  Carson,  M.D.,  F.E.S. 

May  9.— The  readnig  of  a  paper,  entitled,  '*  On  the  Motion  of  the 
Blood."^y  James  Carson,M.I).,  F.R.S.,  was  resumed  and  condnded. 

After  referring  to  his  paper  contained  in  tiie  Philosophical  Trans- 
action*^ for  1820,  r*?lativc  to  the  influence  of  the  elasticity  of  the 
lungs  as  apowrr  contributing  to  the  effectuid  expansion  of  the  heart, 
and  promoting  the  motion  of  the  blood  in  the  veins,  the  author  states 
that  his  object  in  this  paper  is  to  explain  more  fully  the  mode  in 
which  these  efiects  are  produced,  and  to  corroborate  by  additional 
fiieta  and  obaenrationa  the  afgnmenta  adduced  in  ita  av^port.  He 
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endeavour?,  from  a  review  of  the  circumstances  under  wliirli  the  veins 
are  placed,  to  show  the  inconclusiveness  of  the  objections  which 
have  been  ui^^ed  by  various  physiologists  against  his  and  the  lute 
Sir  David  Barry's  theory  of  tiuction ;  namely,  that  the  sides  of  a 
plimt  wm1»  whea  a  foni  of  svotioii  is  applied,  will  ooDame  aad 
anMt  the  fbrdwr  tnnmniiwiioii  of  fluid  through  that  chaanu.  The 
oonsideratioiis  which  he  deems  adequate  to  give  efficacy  to  the 
power  of  suction  in  the  veins  of  a  living  animal  are,  first,  the  posi- 
tion of  the  \'ein?  by  which,  though  pliant  vessels,  they  acquire  in 
some  degree  thi  properties  of  rigid  tubes  ;  secondly,  the  immersu)u 
of  the  venous  bloud  lu  a  medium  of  a  specitic  gravity  at  least  equal 
to  its  own ;  thirdly,  the  constant  introduction  of  recrementitious 
matter  into  the  teoous  system  «t  ita  ei^ilkury  extremitiaa  by  which 
the  vcdame  of  the  venona  Uood  is  increaaed,  and  its  motum  urged 
onwards  to  the  heart  in  distended  vessek ;  and  lastly,  the  gravity 
of  the  fluid  itself,  creating  an  outward  pressure  at  all  j)arts  of  the 
veins  below  the  hiirliest  level  of  the  venous  system.  The  atithor  il- 
lustrates his  positions  by  the  different  quantities  of  bluuU  which 
are  found  to  How  from  the  divided  vessels  of  au  ux,  according  to  tlie 
dtflTerent  modes  in  which  the  animal  is  ^ughtered. 

llie  reading  of  a  paper,  entilied^  *'  Account  of  Sxperimeots  on 
Iron-bullt  Ships,  instituted  for  the  pnrpoae  of  discovering  a  Ckirrec- 
tion  for  the  Deviation  of  the  Compass  produced  by  the  Iron  of  the 
Ships."  By  George  Biddell  Airy,  Esq.,  A.M.,  F.K.S.,  AstronoBMr 
Koyal,  wiis  also  resumed  and  concluded. 

In  this  ])a])er  the  problem  of  the  deviation  of  a  sliij>'<  roHi|>;i  .s, 
arising  from  tiic  luiiuence  of  the  iron  in  tlic  iihip,  more  parLicuiiuiy 
in  iron-baUt  ships,  is  faHj  investigated ;  and  the  principlea  on  which 
the  correction  for  this  deviation  depends  having  been  determined, 
practical  methods  for  neatralizing  the  deviating  forces  are  dedueed 
and  illustrated  by  experimental  application .  The  author  states  that, 
(or  the  purpose  of  ascertaining  the  laws  of  t!ie  deviati(m  of  the  com- 
pass in  the  iron-built  steam-sliip  the  llambuw,  four  stations  were 
selected  in  that  vessel,  ai)out  four  feet  above  the  deck,  and  at  these 
the  deviations  of  the  horizontal  compasses  were  determined  in  the 
various  positions  of  the  ship's  head.  AU  these  stadona  were  in  the 
vertical  plane,  passing  through  the  ship's  keel,  three  being  in  the 
after  part  of  the  ship  and  one  near  the  bow.  Observations  were  also 
made  for  determining  the  horizontal  intensity  at  each  of  the  itntiirmff 
The  (leviation*-  of  dipping  needle  at  three  of  these  stations  were 
also  cieteriiuned,  when  tlie  jdane  of  vibration  coincided  with  that  o£ 
the  ship's  keel,  and  also  when  at  right  angles  to  it. 

After  describing  the  particular  method  of  observing  rendered  ne- 
cessary by  the  nature  of  the  vessel  and  the  cinnmistainces  of  her 
position,  the  author  gives  the  distnrbnMe  of  the  horisontal  compass 
at  the  four  stations  deduced  from  the  obaervatums.  The  most 
striking  features  in  these  results  are,  the  very  great  apparent  change 
in  the  direction  of  the  ship's  head,  as  indicated  by  the  compass  nearest 
the  stem,  corresponding  to  a  small' real  change  in  one  particular 
position,  the  former  cliange  being  97°,  whereas  the  latter  was  only 
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23*^^.  r\m\  the  small  aBurant  oC  duturlMMe  iadiartad  by  the  mmpaia 

near  the  bow. 

After  giving  tlie  obaer\ation9  for  the  deteniiinatiou  of  the  influ- 
ence of  the  ship  on  the  horizontal  intensity  of  a  needle  suspended 
tt  each  ol  the  atatMoa*  in  foor  dtArat  poaMooa  of  tiie  alqi^'a  haad* 
aiid  the  dirtatlMiuM  (tf  tlw  dipping  necue  at  thm  of 

Uw  author  enters  upcoL  tha  theoretical  inveatigation. 

The  fundamental  supposition  of  the  theory  of  induced  magnetism, 
on  which  Mr.  Airi-  "tntf  s  his  calculations  to  rest,  is,  that,  by  the  nr- 
tion  of  terrestrial  nuigueiism,  every  particle  of  iron  is  converted  into 
a  magnet,  whose  direction  is  ])arallel  to  that  of  the  dipping  needle, 
and  whose  intensity  is  proportional  to  that  of  terrestrial  magnetism, 
the  upper  end  having  the  property  of  afttractiiig  the  nottii  cud  of 
the  needle,  and  the  lower  oad  that  of  repelling  it. 

The  attractive  and  repulsive  forces  of  a  particle'  on  the  north  end 
of  the  needle,  in  the  directions  of  rectangidar  axes  towards  north, 
towards  cast,  and  vertically  dov-nward^,  and  of  which  the  compass 
is  taken  as  the  origin,  arc  first  determined  on  this  supposition  in 
terms  of  the  co-ordinates ;  and  thence  the  true  disturbing  forces  of 
the  particle  in  these  directions.  The  disturbing  forces  produced  by 
the  irhole  of  the  hran  of  the  ahip  are  the  aoBuic^  the  eipreaaioni  far 
etery  particle.  BzpreatiBg  thia  annamatkm  by  the  letter  S,  and 
transfoming  the  rectangular  into  polar  co-ordlnatea.  Mr.  Airy  gives 
to  the  expressions  for  the  disturbing  forces  the  simplifications  which 
tlu'v  ndmit  of,  on  tin*  «iippci>ition  that  the  compass  is  in  the  vertical 
plant:  jiassing  througii  the  ship's  keel,  and  tliat  tlie  iron  is  symme- 
trically disposed  on  both  sides  of  that  plane.  He  thus  deduces  for 
the  disturbing  forces  acting  on  the  north  or  marked  end  of  the 
needle, 

—  leoa^.  M  +  Iooi^.  Pooa2A  +  Iehi9.NeaaA»towaidithe 

magnetic  north ; 

I  cos  c.  P  sin  2  A  -f  I  sin  T.  N  sin  A,  towards  magnetic  eaats 

—  I  sin  c.  Q  +  I       f.  N  ccr-^  A,  vertically  downward-^^ : 

Where  I  re])ix>-riits  the  intensity  of  terrestrial  magnetism;  t  the 
dip;  A  the  azimuth  of  the  ship's  head ;  and  M,  N,  P,  Q,  constants 
depending  solely  on  the  construction  of  the  ship,  and  nut  changing 
with  anymationa  of  teneatrial  localitiea  or  magnetic  dip  or  inlen- 

Fnm  the  consideration  of  these  expressions  for  tiie  diatmrhhig 

forces  is  deduced  the  following;  simple  rule  for  the  correction  of  a 
compaM  disturbed  by  the  induced  magnetism  only  of  the  iron  in  a 
ship. 

1 .  Determine  tlie  position  ot  Harlow's  plate  with  regard  to  the 
compass,  which  will  produce  the  same  effect  as  the  iron  in  the 
ahip. 

3»  Fix  Baikfw'a  plate  at  the  diatanoe  mid  depreaaion  deteimined 

hy  the  last  experiment,  hot  in  the  opposite  azimuth. 

3.  Mount  another  mass  of  iron  at  tlic  same  level  as  the  compass, 

but  oil  the  «tnrl)n;ird  or  larboard  side,  nnd  determine  its  position  80 

that  the  compass  points  correctly  when  the  ship's  head  is  NtBt,  b.£«« 
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S.W.  or  N.W. ;  then  the  compass  will  be  correofe  in  ail  potitiooft  of 

the  ship's  head,  and  in  all  magnetic  latitudes. 

When  tlie  disturbinj^  iron  of  the  ship  is  at  the  same  level  as  tlie 
compass,  tlie  correctiuu  ii>  btatcd  to  be  much  more  simple,  iL  bciug 
then  ooly  neeenaiy  to  introdiice  a  aiogle  maw  of  Iron  at  tiio  star- 
board or  larboard  aida»  and  at  tha  same  level  aa  the  oompaaa. 

It  is  frrtber  remarked  that  if  one  mass  of  iron  la  placed  exactly 
opposite  another  equal  nvdun,  both  in  azimuth  and  in  elevation,  it 
doubles  its  disturbing  effect :  if  one  mass  be  pbiced  opposite  the 
other  ill  azimuth,  but  witn  elevation  instead  of  depression,  or  vice 
versd,  it  destroys  that  term  of  the  disturbaoce  which  depends  on  sin 
A,  and  doubles  that  which  depends  on  aiu  2  A :  and  if  one  mass 
be  placed  at  the  same  level  aa  the  oompaaa,  its  effects  may  be  de» 
stroyed  by  placing  another  masa  at  the  same  levd,  in  an  azimiitfi 
diffmng  90°  on  either  side.  If  a  disturbanoe*  from  whatever  eanse 
arising,  follow  the  law  of  +  sin  2  A,  (ehan^ng  &ign  in  the  success- 
ive quadrants,  and  ])ositive  when  the  i-hip'?  h^'fid  is  between  N.  and 
E.).  it  may  be  destroyed  by  jjlacini^  a  masa  oi  iron  on  the  stfirboard 
or  larboard  side  at  the  same  level  as  the  compass;  if  it  follow  the 
law  of  sin  2  A,  the  mass  of  iron  must  be  on  the  fore  or  aft 
aide. 

FVom  the  consideration  of  the  expression  for  the  dktoibiag  fofoss 
produced  bjr  the  ship,  it  is  farther  inferred,  that  both  in  the  con- 
struction of  the  ship  and  in  the  fixing  of  oonecton,  BO  laige  mssaof 
iron  should  he  placed  below  the  corapuss. 

The  expressstonte  for  the  disturbing  tuicca  towards  nortli  and  east, 
being  transformed  into  forces  toward^}  the  ship's  head  uud  towards 
the  starboard  aide,  gve . 

leoad.  (— M  +  F)eQaA-f  lain^.N,  ferthefoner,  and 

I  cos  a.  (M    I^,  for  the  latter. 

The  anthnr  next  proceeds  to  investigate  the  effiMts  whieh  raault 

from  the  combination  of  induced  magnetism  with  permanent  mng- 
netism.  Calling  H,  S  and the  new  forces  arising  from  the  bitter, 
and  din  etc  d  towards  the  bliii/-  head,  its  starboard  side,  nnd  verti- 
cally downwards,  the  whole  diaturbiug  force  towards  the  ship's 
head  beoomea 

H  +  Icoa3.(--M  +  P>eoa  A  +  lBlnd.N; 
and  the  whole  diaturblng  Tl  rt  l  towards  the  staiboard  side» 

S  +  lcoaa,(M  +  P)sinA. 
The  mnnner  in  which  the  numerical  values  of  these  quantities  may 
be  fonnd  Ir  un  experiment  is  then  pointed  out,  and  being  determined 
from  tiie  observations  on  board  the  Rambuw,  at  .Station  I.,  a  compa- 
rison is  made  between  tlie  observed  disturbances  of  the  needles,  and 
theaa  wlneh  vroidd  rsaiilt  from  the  action  of  the  Am  aa  a  permanent 
magnet.  From  this  eoaqpaiiaon  it  app^un  that  almoat  the  whole 
distinhanee  sa  aoeoentsd  for  by  the  permanent  magnetism,  and  that 
the  residual  part  follows  with  snttoient  approximation  the  law  of 
changing  signs  at  the  sucressivo  qnndrants.  For  the  complete  veri- 
fication of  the  theory  it  remained  only  t'>  effect  an  actual  correction 

of  the  compasB.  Tins  was  dune  by  pUcing.beiow  the  compass,  in  a 
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pcNttko  detemiiMd  by  the  previovdy-uoertained  nmnwiflrf  Tihief, 
a  laige  bar  magnet  to  neutralize  the  effiBOto  of  the  permanent  ma^:- 

netifim  of  the  ship,  and  a  roll  of  soft  iron  on  one  ^ide  of  the  compass 
to  couateract  the  disturbance  arisinjj^  from  induced  mai^iK  t:Mii .  That 
this  correction  was  effective  a])pears  from  the  very  small  amount  of 
uncorrected  disturbance  then  observed  in  the  compass. 

Hm  obiervatiomi  of  the  oompwMt  at  Btatioiu  IL,  III.,  IV.,  are 
nmilaily  diiciiMed:  the  diitiiibing foroeaiiimg  firom the  potiiMiMDt 
magnetism  of  the  ahipbeinff  in  like  menner  determined,  a  comparison 
is  institated  between  the  observed  and  computed  disturbance  of  the 
compass;  and  the  result??  of  this  comparison,  with  the  exception  of 
the  observations  at  Station  l\  ,  nre  found  to  be  in  perfect  accordance 
with  the  theory.  Attempts  aie  made  to  correct  the  compasses  at 
the»e  btationb  iu  the  same  manner  as  at  Station  I.,  but  owing  to  the 
unperfeotiQii  of  the  compesaei  they  did  not  nioeeed  so  perfectly. 

The  obMmtioas  made  widi  the  dipping  needle  axe  next  diacwaed, 
and  the  values  of  the  constanti  are  dednrad  firom  them.  The  gene- 
ral agreement  of  those  determined  from  the  observations  when  the 
needlf  \ibmfed  in  t]ie  direction  of  the  chip's  keel,  with  those  de- 
duced irom  the  observations  when  the  needle  ^  ilirau  ti  transversely, 
is  pointed  out,  and  is  considered  an  additional  proof  of  the  geneml 
correctness  of  the  theory. 

ObeervatSona  on  the  disturbance  of  the  compaaa  in  the  iron-haOt 
sailing-ship  Inmadea  are  next  deacribed.  Tlieae  are  ainular  to 
thoae  in  the  Rainbow,  but  not  so  extensive ;  and  they  are  discudsed 
on  the  same  principles.  From  this  discussion  it  is  considered  that 
the  theory  is  in  perfect  accordnTico  with  the  facts  observed  both  with 
re2:nrd  to  the  deviations  and  the  intensities.  The  correction  of  one 
compass  was  effected  by  a  tentative  process,  which  the  author  consi- 
ders likely  to  be  of  the  highest  value  in  the  correction  of  the  compaaaea 
ofirmipalupa  in  general.  Hie  ahip'a  head  being  plaoedexaetly  north, 
aa  aaoertained  by  a  ahoro  compaaa,  a  magnet  was  placed  upon  the 
beam  from  which  the  compass  was  suspended,  with  tlie  directum  of 
its  Icnsrth  exactly  transverse  to  the  ship's  keel :  it  was  moved  upon 
the  beam  to  various  distances  till  tin  compass  jiointed  correctly,  and 
then  it  was  tixed.  Then  the  ship's  lirad  was  placed  exactly  east, 
and  anotlier  magnet,  with  its  length  parallel  to  the  sliip's  keel,  was 
placed  upon  the  aame  beam,  and  moved  to  dlilerent  diatanoea  tiB 
the  compaaa  pointed  coneetly,  and  then  it  iraa  fixed.  Tb»  ooneo- 
tiom  for  induced  magnetism  was  neglected,  bnt  there  would  have 
been  no  difficulty  in  adjusting  it  by  the  same  process,  placing  the 
veaad's  head  in  azunuth  45"  or  130°  or  22ri^  or  PAT)". 

In  conclusion  Mr.  Airy  makes  the  foUowiiiLr  rt mark? : — 

The  de^^ations  of  the  compass  at  four  stutiou.->  in  the  Haiiibow, 
and  ul  two  otatious  in  the  Ironsides,  are  caused  by  two  modifications 
of  magnetic  power;  the  one  htSaif  the  independent  magnetiam  of 
the  ahip,  which  retaina,  in  all  poaitiona  of  the  ahip,  the  aame  mag^ 
nitude  and  the  aame  direction  relatively  to  tlie  ship ;  tlie  other  being 
the  induced  magnetism,  of  which  the  force  Yaries  in  magnitude  and 
directioa  when  the  ahip'a  poaitioa  ia  changed.  In  the  >nataace> 
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mentioned,  the  effect  of  the  former  force  was  found  greatly  to  exceed 

that  of  the  latter. 

It  a])|>ean  that  ezpenments  and  observationa  similar  to  those 

applied  in  tlie  above  cases  are  sttiBdent  to  obtain  >inth  accnraey  the 

constants  on  which  at  any  one  place  &e  ship's  action  on  the  hori* 

zontal  needle  depends,  nsjnely, 

H  S 
 .  +tan?.N,  5  M,  andP; 

I  cos-  (  I  COS  I 

and  that  by  pkciitL;  a  nuignet  so  that  its  action  shnll  tnkr  plncr  in  a 
direction  ojjpositc  to  that  which  the  investi^tions  show  to  be  the 
direction  of  the  ship's  iudepeudent  magnetic  actiou,  aud  at  »uch  a 
distance  that  its  effect  is  equal  to  that  of  the  ship's  independent 
magnetism,  and  by  counteracting  the  effect  of  the  induced  mag- 
netism by  means  of  the  induced  magnedam  of  anoUier  mass,  accord- 
ing to  rules  which  are  given,  the  compass  may  be  made  to  point 
exactlj'-  as  if  it  were  free  from  disturbance. 

It  appears  also,  that  by  an  easy  tentative  method,  the  compass 
may  now  be  corrected  without  the  labour  of  ?uiy  numerical  investi- 
gations or  any  experiments  except  those  ot  merely  maidng  the 
trials.  Although  the  uniibrmity  of  the  induced  magnetism  under 
similar  circumstances  Is  to  be  presumed,  yet  the  xnTsnahility  of  the 
independent  magnetism  dniing  the  course  of  many  years  is  by  no 
-  means  certain. 

Tlicse  statements  sug^gest  the  following  as  rules  whicli  it  is  desi- 
rable to  observe  in  the  present  infancy  of  iron-ship  building,  it 
appears  desirable  that 

1 .  Every  iron  seu-going  ship  should  be  examined  by  a  competent 
person  for  the  accarate  termination  of  the  four  constants  above- 
mentioned  for  eadi  of  the  compasses  of  the  ship,  and  a  careful  re- 
cord <tf  these  determinations  should  be  pcesewed  as  a  magnetic 
register  of  the  ship. 

2.  The  same  person  should  be  employed  to  examine  the  vessel  at 
dith  rent  times,  with  the  view  of  ascertaining  whether  either  of  the 
constjtnts  chann^es  in  the  course  of  time. 

3.  iu  the  case  of  vessels  going  to  difi'erent  magnetic  latitudes, 

the  aame  person  should  make  arrangemcttts  for  the  eiaminatbn  of 
the  compasses  in  other  places  ivith  a  view  to  the  determination  of 

the  constant  N. 

4.  The  same  person  should  examine  and  register  the  general 
construction  of  the  ship,  the  position  and  circumstances  of  her  build- 
ing, &c.,  with  a  view  to  ascertain  how  far  the  values  of  tlie  magnetic 
constants  depend  on  these  circumstances,  aud  in  pEUticular  to  ascer- 
tain their  connexion  with  the  value  of  tlic  prejudicial  constant  M. 

5.  The  aame  person  should  see  to  the  proper  application  of  flie 
correctors  and  the  proper  measures  lor  preserving  the  peimanency 
of  their  magnetiam. 

The  most  remarkable  result  in  a  scientific  view  from  the  experi- 
ments detailed  in  the  ])resent  paper  is,  the  g^eat  intensity  of  the  per- 
manent magnetism  of  the  malleable  iron  of  which  the  nhxy  is  com- 
posed. 
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May  16. — A  paper  was  read,  entitled  *'  On  the  viaibility  of  oar- 
tain  rays  beyond  the  onBinry  red  rays  of  fhe  Solar  8p«etnifli/'  By 
J.  8.  Cooper,  Eiq.»  in  a  letter  to  Miduud  Fundigr*  Eaq.«  D.C.L., 

F.R.S.,  &c.,  &c.   Communicated  by  Dr.  Faiaday. 

The  author  states  his  having  observed  an  extennon  of  the  red  por- 
tion of  the  solar  spectrum,  obtained  in  the  (jtdinary  way,  beyond 
the  space  it  occupies  when  seen  by  the  naked  eye,  by  viewing  it 
through  a  jjiece  of  deep  bUie  cobalt  glass.  He  finds  tliat  the  part  of 
the  bpectrum  thui>  rendered  perceptible  to  the  right  is  crossed  by 
two  or  more  very  broad  lines  or  bands ;  and  obserrea  that  Hie  qpaoe 
oooapied  by  the  most  powerM  caloiiie  faya»  coinoidcs  trith  we 
tuatioa  of  the  red  rays  tfans  rendered  visible  by  transmi  ssion  ihrougli 
a  blue  medium.  The  author  expresses  a  regret  that  he  has  not  had 
sufficient  leisure  to  pursue  the  inTCi^tigation  of  tlicse  phenomena. 

A  paper  was  also  in  part  read,  entitled,  "  Fittii  letter  on  Voltaic 
Combinations,  with  some  account  of  the  effects  of  a  large  constant 
Battery  : "  addressed  to  Michael  Faiaday,  Ksq.,  D.C.L.,  F.R.S.,  &c. 
By  John  F.  Daniell,  £sq.,  F.R.8. 

The  Society  then  adjonnied  over  tiie  Wfaitsun  Recess,  to  mesk 
a0un  on  the90th  of  May*  4 

aEOI<OOICAL  sociKTy. 
Prmdaifg  Aamtenuy  AOnttt       16.*  eonHnufd/hmp.  461. 

GEOLOGICAL  DYNAMICS. 

In  that  part  of  geology  m  lucJi  1  have  termed  ( xeologieal  i)}  namies, 
and  which  investigates  and  applies  those  causes  of  change  by  which 
ire  may  hope  to  explain  geological  phflnoaiena»  we  aoay  still  observe 
that  fundamental  antSthesis  of  opinion  which  has  long  existed  on  th« 
subject ; — ^the  division  of  ottr  geological  speculators  into  CataHro* 
plu'sfs  and  U/iifon/iifnrian.K ; — into  those  who  read  in  the  rocks  of  the 
globe  the  evidence  of  vast  revolutions,  of  an  order  different  frr»m 
any  whicli  tiiose  of  man  has  survived  ; — and  tho.se  who  sec  in  the  eun- 
dition  of  the  earth  tiie  rei»uU  of  a  e«ries  of  changes  wliieh  are  t»till 
going  on  without  decay)  the  same  powers  which  produoed  the  ex* 
Mting  TtOeys  and  motmtainB  being  yet  at  work  about  na.  Both  those 
opinions  have  received  their  contributions  during  the  preceding  | 
year :  Mr.  Darwin  having  laid  before  us  his  views  of  the  formation  I 
of  nioiHitain  chains  and  volcanos,  which  he  ronceives  to  be  tlie  effect  I 
of  a  gradual,  small,  and  occasional  elt  x  ition  of  continental  masses 
of  the  earth's  crust*;  while  Mr.  Murcinson  gathers  IVoui  the  re- 
searches in  which  he  has  been  engaged,  the  belief  of  a  former  state 
of  parozysoMl  t«rbn]eme>  of  much  doepiur  rooted  Intensttgr  and  wider 
range  than  airir  that  are  to  be  found  in  our  own  period;  and  M»  de 
Beaumont,  in  France,  has  endeavoured  to  prove  that  Etna  and  many 
other  mountains  must  have  l)ecn  produced  by  f ome  gigantic  and  ex- 
traordinary GonvulsAon  of  the  earth.   Both  Mr*  Darwin  and  M*  de 

•  An  alntrMt  of  Mr.  Darwin's  paper  was  gjvan  ia  L.  ft  E.  Ffail.  Mag., 
voL  zii.  p^A84. 
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B«uiBiont  refer  to  (ke  Mine  examples ;  and  vliile  M«  de  Beaumont 

conceives  that  the  cones  of  the  Andes  must  have  been  formed  by  an 
abnipt  elevation,  caused  by  subterranean  force,  Mr.  Darwiii  ha.s 
maiutiuned  the  o])iriion,  thut  the>*e  loi'ty  jsunimits  have  been  gra- 
dually Uiru:>t  iuto  ilib  place  which  they  occupy  by  a  series  of  sue* 
€&mv9  iiyeetiooi  of  nmltea  matter  firom  belowt  eaeb  Intraded  por> 
tion  of  fluid  liaving  time  to  herden  into  rook  before  it  was  bunt 
«tid  egein  iiyected  bj  tiie  next  molten  mass.  For  how  othernriMb 
he  ask'H,  can  we  conceive  the  strata  to  be  thrust  into  a  vertical  po- 
sitioT)  by  a  liquid  from  below,  without  the  very  bowel'^  of  tlie  e;irth 
gushing  out?  Without  attempting  to  answer  this  ((Hr>tiun,  we  may 
observe,  that  when  we  suppose,  as  Mr.  Darwin  supj>()st!s,  a  \mt  por- 
taoB  of  the  earth's  crust,  the  whole  territory  oi  Chili  for  example, 
to  reel  oo  a  lalce  of  molten  elone,  there  is  eonndenble  ibroe  in  M, 
de  Beeimiont'e  argument that  when  such  a  fluid  is  raised  to  the 
top  of  a  moontain  ten  or  twenty  thousand  feet  high,  the  prownre 
upon  the  cru«;t  whieh  is  in  contact  with  the  fluid  must  be  more  than 
a  th<>n<an»l  at niosplieres ;  and  wlio,  /tf  tno  asks,  Hattere  himself  that 
h(  ktnnvH  enough  of  the  interior  maciiinery  of  volcanos,  to  be  eer- 
tain  that  this  va^t  pressure,  acting  upon  a  large  surface,  may  nut,  by 
some  derangement  of  its  safety-valve,  the  volcanio  vent,  prodnoe 
effSeots  to  wiiich  we  cannot  assign  any  limit? 

In  speaking  of  Mr.  Darwin's  researches  I  cannot  lefiain  ham  tXr 
pressing  for  myself,  and  I  am  sure  I  may  add  for  you,  our  disap- 
pointment and  regret  that  tiie  publication  of  Mr.  Darwin's  journal 
has  not  yet  taken  })lace.  Knowing,  m  we  do,  that  this  journal  r(»n- 
tains  many  valuable  cuntributiuns  to  science,  we  cannot  help  lament- 
ing, that  the  customs  of  the  Service  by  which  the  survey  was  con- 
ducted have  not  yet  aBowed  this  portion  of  the  acconnt  of  its  resolts 
to  be  given  to  the  worid. 

Although  not  communicated  to  us,  but  to  our  Ahna  Mater  the 
Royal  Society,  I  may  notice  Mr.  Hopkins's  endeavours  to  throw 
light  up'Hi  ^iicii  subjects  as  this  l»v  the  aid  of  mathematical  reason- 
ing. Th(?  re.s(\uThes  of  Mr.  Hopkins  respecting  the  etfects  whieh  a 
force  from  below  \s  ould  produce  upon  a  portion  of  the  eartli's  crust, 
have  already  interested  you,  and  would  be  of  still  greater  value  if 
the  direetions  of  fhults  and  fissures  which  result  from  his  theory  did 
not  depend  very  much  upon  that  which  in  most  cases  we  cannot  ex- 
pect to  know,  the  form  of  the  area  subjected  to  such  stimin*  Mr. 
Hopkins  has  since  been  employing  himself  in  tracinir  the  conse- 
quenees  of  another  ideii,ti'uly  ingeniou«i  and  phdosojiiiK  al.  ;ind  whieli 
a  person  in  full  posfPfiRTon  of  the  resources  of  mathenmtus  euuhl 
alone  deal  with.  Some  of  the  effects  which  tha  sun  and  nioou  pro- 
duce upon  the  earth  (as  the  precession  and  nutalfoii,)  indade  the 
attraction  of  those  bodies  upon  the  interior  portion  of  tlie  earth,  and 
have  hitherto  been  deduced  from  the  theor}'  by  mathematicians, 
upon  the  supposition  that  the  earth  is  solid.  But  what  if  the  central 
portion  of  tlie  earth  were  fluid  ?  What  if  it  npiM-and.  by  calculation, 
that  the  fluid  internal  condition  would  mak(  ilie  amount  of  tiie  pre- 
cession of  the  equinoxes,  or  of  the  uutation  of  the  axiii,  diflereni 


i^iy  j^ud  by  Google 


504f        Geological  Sociehf  ."^Anrtiversari^  of  1839. 


from  thai  which  the  solid  qiberoid  would  give  ?  What  if  it  ap- 
peared that  thp  prrcessinn  and  mitatloii  thus  calculated  for  a  fluid 
interior  agreed  better  witli  observation  than  the  result  hitherto  ob- 
tained by  supposing  the  rartli  etolid  ?  If  this  were  so,  we  sliould 
have  evidence  of  the  earth  interiur  lluiditV)  evidence,  too,  of  a  per- 
feedj  novel  and  most  ttriking  nature.  But  to  aniwttr  tiM»e  qwa- 
tkNM  is  <hr*fitim  an  easf  task ;  the  preeesskm  of  the  solid  earth  is  a 
problem  in  which  Newton  eired,  uid  in  which  the  greatest  anfthe- 
iiiatician»  of  modern  times  have  not  found  their  greatest  streif^ 
8uperflMon><.  Yvf  how  incomparably  more  difficult  in  all  pasi-s  is  the 
mechanics  of  liuid  than  of  solid  bodies  !  It  may,  thcrelore,  n  fjiiire 
more  than  one  trial  i)efore  any  satif factory  solution  of  the  problem 
cau  be  obtaiijcd.  Mr.  Hopkins  has  attacked  it  by  the  aid  of  cer- 
tain hypothesesi  and  tlie  i«ndt  is,  so  ihr,  not  fkfonrable  to  therde- 
eiriveneM  of  tikis  test  of  the  interior  oondition  of  the  earth ;  but  no^ 
withstanding  this  state  of  things,  I  venture  to  say  on  your  behalf* 
Gentlemen,  that  an  idea  so  full  of  promise  of  that  which  we  so 
much  de«ire.  and  which  seems  to  be  so  utterly  out  of  our  reach, 
the  knowledge  of  the  condition  of  tiie  centre  of  the  earth* — that 
such  an  idea  is  not  to  be  lightly  abandoned*. 

M.  Necker,  of  Geneva,  offered  an  addition  to  the  cmises  of  con- 
▼olsionB  of  the  earth*  whieh  are  oontemplated  by  our  GeoloKicai 
Dynamics,  in  a  paper  in  whibh  he  ascribed  the  eaithqoahes  ^niich 
took  place  in  the  southern  provinoes  of  Spain*  in  18^  to  tiie  falling  in 
of  strata,  the  suhjacotit  irypseoii;?  antl  salifcrmis  masses  beinq:  washed 
out  by  subterraneous  currcntst-  Without  denying  all  influence  to 
tiuch  a  cause,  we  may  observe  that  it  does  uot  appear  likely  that 

•  Tlio  fnllov.  ing  arc  the  results  at  which  Mr.  Hopkins  ha«^  nvi  ivefl,  sup- 
posing Ihu  earth  tu  cuosibt  of  a  honiogeueuus  spheroidal  shcii  liiicd  with 
a  fluid  mass  of  tlie  same  density  as  the  shell 

1 .  The  precession  will  be  the  same,  whatevcf  be  the  thidnest  of  Che 
shell,  as  if  the  whole  earth  were  Rolid. 

2.  The  lunar  nutatioQ  will  be  the  same  as  for  the  solid  spheroid^  to  such 
a  degTM  of  approiimatioD,  that  the  dtfliertaee  would  be  iuappredable  to  ob- 
servation. 

3.  The  solar  nutation  will  be  sensibly  the  same  as:  for  the  solid  spheroid ; 
unless  the  thickness  of  the  *hell  be  very  nearly  of  a  certain  vahie,  scnne- 
thing  less  than  one  fourth  the  earth's  radius,  in  which  case  this  uutattou 
might  become  much  greater  than  for  the  solid  spheroid. 

4.  In  addition  to  the  above  motions  of  precession  and  nutation,  the  pole 
of  the  earth  would  hare  a  small  circular  r^u^tion,  depending  entirely  on  the 
internal  fluidity.  Ihe  radius  of  the  circle  thus  described  would  be  the 
greetMt  whea  tte  thiekaess  of  the  ihdl  shonUI  be  least ;  hot  the  iaeqaality 
thns  produced  would  aot»  far  the  snallcst  thickness  of  the  shell,  ex. 
ceed  a  quantity  of  the  same  order  as  the  solar  nutation  ;  and  for  finv  )  rt 
the  most  inconsiderable  thickness  of  the  shell,  would  be  entirely  inuppre- 
ciable  to  observation. 

Mr.  Hopkins  intends  hereafter  to  coDsider  the  esse  of  vsrisbte  density* 
[See  our  present  volun'c,  p.  ^(U. — Kni  r.] 

[>  An  abstrnct  of  M.  Necker*s paper  has  appeared  in  the  present  voIubm^ 
p.  3/0.— Km  T.J 
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thm  wodd  be  tlras  pvodooedy  tiiiniltaaeoiiBlj)  any  greater  efibcta 
than  tboae  wliieb  are  Known  to  have  oceurred  {rom  the  iUlinff  in 
(^nnroppovled mines;  and  these  have  never  apinroaohed  in  tteir 

acale  to  any  except  tlic  smallest  rarthqimkcs. 

Wltile  *?po1o'ji-^t>!  an  thus  looking  in  all  directions  for  causes  which 
produce  the  phenomena  which  they  study,  it  is  natural  that  the 
powerful,  but  as  yet  mysterioua  influences  of  electricity  should  draw 
their  attention.  Mr.  Robert  Were  Fox  haa  endeavoured  to  show, 
that  by  vnltaie  agency,  a  laminated  atmetuve,  and  depoaiti  of  netal 
in  cracks,  rewmbling  metallic  veins,  may  be  produced  in  maaici  of 
clay.  The  experiments  are  of  an  interesting  kindi  and  it  can  haidlj 
be  iioribt«'d  that  voltaic  ag^Miey  had  some  influence  in  siioh  rases 
as  those  described  by  Mr.  Fox;  altiioiigh  Mr.Henwootl  and  Mr.  Stur- 
geon have  failed  in  attempting  to  reproduce  his  results,  and  although 
results  much  ret»eiubliiig  these  occur  in  caries  where  no  electric^  ac- 
tion ia  suspected.  But  we  maj  remarli  that  the  eonditiooa  nnder 
wfaieh  anch  voltaic  efleeta  are  prodnced  have  not  yet  been  attempted 
to  be  defined  with  any  accuracy ;  and  that  till  this  la  done^  the  reality 
of  such  ageney  can  neither  be  verified  nor  iqpplied  to  geological 
apeottlationa. 


A  reflection  w  hich  naturally  offers  itself  upou  this  n  vie-w  oi  our 
recent  career,  is  this: — that  different  portionsi  of  the  seaiice  of  geo- 
logy advance  with  very  different  rapidity.  Descriptive  Geologv  is  con- 
stantly and  actively  progressive :  facts  are  aceomnlated  by  observers 
in  every  land;  and  though  facta  are,  in  tmth,  of  no  varae,  at  least 
for  any  purpose  of  science,  e\ce])t  so  far  as  they  are  reduced  to  some 
classification,  yet  on  the  other  hand,  sound  classifications  are  perpe- 
tetillv.  almost  necessarily,  siigge«;tr<h  whon  obscrvatiou  is  vigilant 
and  pt  i"severing.    Kven  if  we  at  lir.st  express  our  facts  in  terms  of  a 
false  classificauon,  we  hud  afterwards  the  means  of  translating  theiu 
into  the  language  of  a  trae  one*   And  tiie  spirit  of  geolc^ical  ob- 
servation is  so  widely  diflted,  and  so  thorondily  roused,  that  I 
trust  we  need  not  anticipate  any  pause  or  retardation  in  the  career 
of  Descriptive  Geology.    I  confess,  indeed,  for  my  own  part,  I  do 
not  look  to  see  the  exertions  of  the  present  race  of  geologists  sur- 
passed by  ;iny  who  inav  succeed  them,    llir  fjrrat  geological  theo- 
rizers  of  the  pa.st  beiong  to  the  Fvbnlouii  J-eruHj  of  the  scienci;  ;  but 
I  consider  the  euiinent  men  by  whom  1  am  surrouuded  as  the  Heroic 
Ag9  of  geology.  Thar  have  slain  its  monsters,  and  deared  its  wil- 
demesses,  anofonnded  here  and  there  a  great  metropolis,  the  qneen 
of  Ibture  empires.  They  have  exerted  corabinations  of  talents  which 
we  cannot  hope  to  see  of^en  again  exhibited,  especially  when  the 
condition  of  the  seiener*  ^vhif•}t  ]>r<jduced  them  is  changed.  T  ronsider 
that  it  is  now  the  destiny  ot  geoUjgy  to  pass  from  the  heroic  to  the 
JUUtorical  I'triod,    She  can  no  longer  look  lor  supernatural  suc- 
oowes,  but  she  is  entering  upon  a  career,  I  trust  a  long  and  prosper* 
oos  ona»  in  which  she  mnst  carry  her  vigilance  into  every  prorince 
of  her  territory,  and  extend  her  dominion  over  the  earth,  till  it 
bewape^  far  mors  truly  than  any  before^  an  nmvenal  empire. 
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Such  are  the  prospects  of  Descriptive  Geology of  tbs  geology 
of  facts  and  flissificalions.  To  our  kiioM-lcMlge  of  causes  we  can  look 
with  no  sucii  certainty  oi'  its  |n  <  i^riis^i  being  stead}'  and  rnpid;  or 
rather,  we  are  certain  tliat  the  advance  must  be  slow,  aud  niay  be 
oAien  and  long  inteiTupted.  For  it  is  not  an  «ulvauce,  to  suggest  one 
or  aDothcr  hypothetioil  oum  of  ehange,  witluMit  lUiigning  the  lam 
•adainimiitof  tlMidukiiMs  it  ui  hardly  aa  adraiiee  even  to  cileakite 
the  results  of  our  hypotheses  on  assumed  c(»iditM>lUi»  To  obtam  by 
induction,  from  adequate  facts,  the  laws  of  change  of  the  organic 
and  inorganic  creation, — this  alone  can  lead  us  to  those  discoveries 
which  ninst  forni  the  epochs  of  Geological  Dynamics.  And  we  have 
yet  to  learn,  wlicther  luauti  past  duration  upuu  the  earth,  whetiier 
even  that  which  it  itill  destioed  to  him,  is  such  as  to  allow  him  to 
philoaopliiae  wtth  fuooati  in  weh  mattem  ;~w]Mther,  not  indlTidndt 
only,  not  a  generatUm  alona,  but  whetfier  the  whole  tpaeati  be  not 
too  ephemeral,  to  penetrate,  by  the  uDasnated  powers  of  its  reaaoo, 
into  the  mystery  of  its  origin  : — whether  ninrf.  placed  for  a  few  cen- 
turies on  the  earth  as  in  a  scho()l-n)oni,  have  time  to  strip  the  wall 
of  its  coating,  ami  count  its  t»toues,  before  his  Parent  renoves  iuiu 
to  some  other  destination.  ^ 

And  now,  Geotiemes,  I  approach  the  cloae  of  my  taak,  andortfae 
offioe  which  has  imposed  it  upon  me;  an  office  which  has  been  to 
me  a  soniee  of  unmingled  oratification.  The  good  opinion  implied 
by  your  sdection  of  me,  the  good  opinion  of  such  a  body  of  mailt 
was  an  occasion  of  sincere  and  earnest  self-congratulation, — a  self- 
congratulatiun  hanlly  damped  by  my  consciousness  of  an  imperfect 
acquaintance  witii  your  science; — £»ince  I  trusted  that  you,  though 
not  unaware  of  my  defects,  had  judged  that  good  will,  and  a  dispo- 
sitioa  to  look  at  the  subject  in  its  largest  aspect,  might  in  aome 
measure  compensate  for  them.  And  if  I  needed  other  gnwnds  of 
satisfaction  in  the  employmokt  which  I  am  thus  bringing  to  its  close, 
I  might  find  them  in  the  reflections  I  have  just  been  led  to  makir  in 
the  progress  and  prospects  of  the  science  with  which  you  are  con- 
cerned. For  it  has  ever  been  one  of  my  most  cherished  or(Mi])ations, 
and  \\  ill,  1  trust,  lung  be  .ho,  to  trace  the  principles  and  Uivv>  i)y  which 
the  progress  of  human  knowledge  is  regulated  ham  age  to  age  in 
eaoh  of  its  proTincea.  To  have  had  brought  familiarly  under  my 
notice,  in  a  living  form,  the  daO^  advance  <^  a  scienoe  so  large  and 
varied  as  yours,  has  been,  as  it  could  not  but  be,  a  pemuuMnt 
and  most  instructive  lesson  ;^ — ]M'q)etually  correcting  lurking  mis- 
takes, and  suggesting  new  thougliT-.  And  if,  while  1  have  looked 
at  your  science  in  this -spirit,  you  iiave  thought  me  worthy  to  be 
called  to  preside  over  your  body  for  two  years ;  and  if,  during  that 
time,  yott  have  not  repented  of  yoar  choice^  as  I  have  not  found 
my  views  inapplicable  to  the  sal^ects  which  have  oome  before  you ; 
I  may,  1  would  believe,  find  in  tliis  some  ground  for  confiding  in 
the  trains  of  thought  whicli  have  thus  led  me  to  such  a  position; 
and  may  hope  that,  iiowever  arduous  l)e  tlie  task  of"  fVannUir  a  piiilo- 
sophy  of  sciene<'  snitahli  to  \\>  present  condition,  and  oi  using  sucii 
a  philosophy      a  lueauji  ui  iui  thcring  knowledge     general,  stiUt 
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that  ill  this  task,  to  wlucli  <mr  age  k  to  manifcully  oaUed»  I  too 
h  may  be  a  helper. 

I  trust  that  you  will  cxcubc  these  few  words  uttered  with  reference 
!  to  mj  own  peculiar  pursuits,  since  these  include  yours  also,  and  are 

e  my  only  oUm  to  yoar  fandulgence.  And  mom^  Gwrttomin,  thai  I 

}  JDKf  trispass  upOD  that  indulgence  no  longer^  I  oQoa  mom  thaak 

1  you  in  all  eaVnestnetts  and  sincerity  fur  your  good  of^on  which 

t  placed  me  in  this  chair,  and  for  the  kindness  and  support  which  I 


have  on  all  occasions  received  from  you ;  and  with  my  best  wishes 
for  your  prosperity,  and  that  of  your  science,  I  resign  my  odice  into 

abler  hands*   ■ 

Fbb.  87.^A  paper  vaa  int  i«4»  antitilad  An  Acooont  of  la* 
premona  wul  CMi  of  JDrapa  of  Raia,  diaco?ared  in  tha  Qnamaa  afe 
Store  ton  Hill,  CbaiUra,"  1^  Joba  Commi^bam*  2^.,  F.G.S. 

The  author  commences  by  stating,  that  no  jp^son  acquainted  with 
Geology,  can  doubt  of  rain  having  fidlen  durmg  remote  Hp:e«  of  the 
world,  because  to  its  destructive  and  transporting  powers  many  of 
the  sedimentary  strata  must  have  owed  their  origin.  He  also  ob- 
serves, tiiat  the  vast  forests  whicii  Nourished  auterior  to  the  era  of 
tiie  new  red  sandatoiie,  and  axe  now  traanmd  up  m  bedi  of  ooal* 
oonid  not  liavo  aziatod  without  abundant  aii|ii>lie8  of  almoqiherio 
waters.  Ml.  dmningham  refers  likewise  to  Mr.  Sanpe's  account 
of  tha  permanent  preservatitm  of  the  effects  of  a  shower,  which  fell 
on  extremely  fine  a.>?lics,  thrown  out  by  Vesuvius  during  tbr  eruption 
of  1822.  The  drops  of  rain  fornu  d  L^lobules  which  rest;;iil)k d  in  shaj>e 
and  motion  those  produced  by  bpi  iiikliufr  water  on  a  dusty  lioor  ;  and 
the  globules  afterwards  hardened  into  pelLcls,  which  accumulated, 
at  tto  bottom  of  a  dope  in  aoma  plaoaa*  into  beda  a  loot  or  moio 
thick;  and  they  aftarwarda  became  ao  firmly  agglutinatod,that itia- 
quired  a  smart  blow  from  a  hammer  to  break  the  mats* 

I'he  effects  of  rain  described  by  Mr.  Cunningham,  are,  however, 
of  a  kind  entirely  different  from  those  produced  on  the  a-^lips  of 
Vesuvius.  They  were  discovered  by  bim  in  the  sandstone  quarries 
in  wliicli  the  tuutsteps  of  the  Clarotherium  were  found"*";  and  he 
was  the  hrst  to  assign  their  oriffin  to  the  eii'ects  of  rain.  The 
nndar  aorfaca  of  two  atiata,  at  &a  depth  of  82  and  85  foat  from 
the  top  of  tiia  quarry,  present  a  remarkaMy  Uiilered  or  warty 
appearance,  being  danaaly  oovered  by  minute  hemisphem  of  the 
same  substance  as  the  sandstone.  TThese  projeotiotta  are  casts  in 
relief  of  indentations  in  the  upper  surfnce  of  a  thin  subjacent  bed 
of  clay,  and  due,  in  the  author's  opinion,  to  drops  of  rain.  On 
one  of  the  layers  of  clay,  they  are  small  and  circular,  as  if  pro- 
duced by  a  gentle  shower;  on  the  other,  they  are  larger,  deeper 
and  leaa  reguar  in  fona,  mdirnting  a  more  violent  operation^ 
poaaiUy  accompanied  by  boul.  On  the  aoiiaoe  of  these  layen  of 
day  tbere  are  alao  impteiaions  of  the  feet  of  small  anima]a»  iHiidi 
appear  to  have  paiaed  omthe  day  either  during  the  showeia  or  not 

*  See  the  Memoir  fcgr  ths  Coramutce  of  the  l^aturol  iiistory  Society  of 
Livtipool,  p.  12, 
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long  before,  as  the  footetepa  aie  iiideiiLcd  by  the  drops  of  rain,  but 
to  a  less  degree  than  the  uutroddea  parts,  iu  cousequeuce,  tiiu  author 
mnms,  ol  1^  ptciniie  iR^udi  like 

fiHkoftbeaBiflMb.  Ripple  wmAb  ne  <iihibit>d  tbo  oa  the  anifiweof 
auAj  sandstone  itiate  m  the  same  quarries;  ead  the  nin  maxln  as 
well  as  the  sharpness  of  meay  of  the  footsteps  prove,  that  the  clay  was 
not  covered  by  water  during  the  shower,  or  while  tra>  ersed  by  the 
aounal^  :  find  Mr,  Cunningham,  therefore,  is  of  opiuK  u  that  the  con- 
ditions iiecej?£<.iii  y  lo  the  preservatioii  ui  tuch  iiijprc&i»iuns,  parlicu- 
huly  ui  the  rain  drops,  would  be  a  ruturu  of  water  over  surfaces 
irindi  liad  been  left  uneovefed  during  an  mtemil  toa  abott  ht  1^ 
deriocttMm  of  die  lemiiuB  of  dej  beloie  the  ebmper  Idl ;  tad  whidi 
wefe  esilGkntly  soft  to  receive  impranioiis,  at  well  as  tenacious 
enoiigli  to  retain  them,  until  the  return  of  the  water  which  filled  the 
prints  vdth  sand.  Another  condition  is,  that  the  velocity  of  the 
water  eharged  with  the  sand  was  not  ^iitiu  icnt  to  overcome  the 
tcaaciLy  of  the  clay,  or  disturb  the  imjiressions  of  the  nun  drops.  The 
author  adds,  that  Dr.liuckland  has  suggested  to  him,  that  the  uilciTiil 
between  the  rise  and  fall  of  tides  over  exteostre  sandbanki,  the  ear* 
&oe  of  which  was  between  the  level  of  high  and  low  water,  might 
have  afFoided  daily  occasions  for  the  fulfilment  of  all  the  conditioas; 
and  that  it  is  not  easy  to  explun  the  alternate  exposure  to  air  and 
submersion,  under  water  without  appealing  to  the  flux  and  reflux  of 
tides. 

An  extract  was  then  reail  irom  a  letter  addressed  to  Dr.  Riickland, 
by  John  Taylor,  jun.,  Esq.,  F.G.iS.,  on  a  slab  of  sandstone,  exhibit- 
ing fdotmaihs,  and  supposed  to  be  ftom  the  KdsaU  quarry,  at  the 
foot  of  Dekmere  Forest,  but  now  in  a  pavement  in  the  housed  Mr. 
Potts,  of  Chester. 

A  letter  was  next  read,  addressed  to  Dr.  Buckland  by  Sir  Philip 
Grev  Egerton,  Bart.,  M.P.,  F.G.S.,  respecting  the  same  slab;  and 
accompanied  by  a  tracings  of  t;)i  ioot-marks,  by  Miss  Potts. 

When  the  slab  was  first  hud  down,  tlierc  were  no  indications  of  the 
footsteps,  and  Sir  Philip  Egerton  explains,  in  the  following  manner, 
tiieir  origin  in  a  homogeneous  stone  and  subsequent  development. 
The  weight  of  the  animal  on  the  soft  ssnd  compressed  the  yiddiog 
materials  in  the  vicinitjr  of  the  foot*  and  the  print  having  been 
filled  with  sand,  the  stone,  on  becoming  indurated,  would  pre^nt  a 
nearly  uniform  texture.  The  action  of  the  weather,  on  the  flag 
being  exposed,  would  remove  the  soitt  r  portions  of  the  «nrface,  and 
the  denser  parts  surrounding  the  impressions  of  tiie  leet.  w  cmli  l  resist 
the  same  operation,  and  present  in  relief  the  outline  of  tlic  iuut. 

The  flag  contains  the  prints  of  Itoe  hind  and  two  fore  feet,  the 
latter  beanng  neariy  the  same  proportions  to  the  fbnner  as  in  die 
other  species,  but  Sir  Philiq)  Egerton  could  not  make  accurate 
measurements,  because  the  markings  are  not  all  on  one  plane  ;  the 
length  of  the  stride  he  was  also  nnableto  determine,  in  consequence 
of  the  impressions  in  the  same  line  being  all  of  the  right  foot.  Tb^re 
are  distinct  marks  of  claws  on  several  of  the  toes. 

A  paper  was  next  read,  "  On  the  occurrence  of  numerous  Swallow 
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Holes,  near  Famham  ;  with  some  observations  on  the  drainage  of  the 
couiitr}'  at  the  western  extremity  of  the  Hog's  Back,"  by  Henry 
Lawes  Long,  Esq.,  and  communicated  by  C  Lyell,  Esq.,  V.P.G.S. 

Farnhani  stands  at  the  foot  of  the  chalk  hills,  upon  a  deep  bed  of 
loam,  which  appears  to  overlie  the  gault.  Upon  the  chalk,  imzne* 
diately  to  the  noftfa  of  Ilia  tomn,  ta  tlie  eaatie,  beyond  iHncb  the 
tcrtiaiy  atnta  oomraenee  aadriae  to  a  oonaiderable  height,  fonung 
the  great  naaa  ol  hill  known  by  the  nana  of  Famham  Beacon,  Tun- 
bury,  or  the  Lawday  House.  On  the  north  side,  this  hill  presents, 
for  the  greater  part,  an  abrupt  precipice,  under  w}iic!i  several  streams 
are  thrown  out ;  but  on  the  south  there  are  landsprmgs  only,  which 
occupy  the  gullies  for  the  greater  portion  of  the  year,  and  uccujsiuu- 
ally  become  formidable  torrents.  These  rivulets  pour  down  the 
tertiary  clays  nntQ  thej  arnre  at  tiie  dialk,  where  they  plunge  into 
the  groond  and  disappear,  except  during  very  heavy  rains,  vrhm 
the  aorplns  waters  are  carried  olF  by  gravely  channds  in  the  obalk. 

The  prinrapal  object  of  the  paper  is  to  describe  the  seven  swallow 
boles  between  Clear  Park  and  Farnham  Park,  nnd  u  minute  account 
is  given  of  each.  They  occur  in  Clear  Park — Lower  Old  Park  Gully — . 
Clay-pit  Gully — near  the  Potter's  Clay- pit — in  the  Hop-grounds, 
above  the  turnpike  a  little  west  of  the  Odiham-road — near  the  en- 
trance of  the  pleasure  gronnd  in  Famham  Baric — and  near  the  end  of 
the  avenue  at  the  east  of  Famham  Bsric.  The  water  absorbed  by  the 
holes  in  Funham  Park  is  supposed  to  reappear  at  tSm  Bourne  •MiU- 
Stream ;  and  thooj^  soft  where  it  sinks  into  the  chalk,  it  is  hard  and 
unfit  for  iifo.  whore  it  again  breaks  forth,  'llie  existence  of  under- 
ground currents  was  further  proved  by  a  well  suok  at  Hale  Farm, 


which  gave  the  following  section  : 

Sand  and  gravel    6  fcet. 

Clay  (potters')   15  or  16. 

Sand  and  gfnrel   HO. 

CUty  (potters')   U  or  15. 

Clay,  blue  (London  ^)  lowest  2  feet  a  green  sand  24. 

Hard  chalk    20  or  30. 


At  that  depth  a  spring  was  reached,  which  was  supposed  to  be  the 
Bourne- Mill-stream,  and  the  instrument  wmt  down  rapidly  many 
fathom:?,  Uirough  a  chalk  mud.  The  well-irUikti.H  alterwards  came 
upon  chalk  with  many  Hints,  and  finally  breaking  their  instrument, 
left  80  feet  of  it  in  tte'earlji»  hftring  bored  altogether  to  a  depth  of 
176leet. 

The  green-sand  tract,  described  in  the  second  part  of  the  memoir, 

and  drained  by  a  stream  which  flows  northward  through  a  gap  in 
the  chalk  at  Runfold  into  tlu  London  basin,  is  bounded  on  the  north 
by  the  stmight  line  of  the  Hog's  Back,  and  on  the  south  by  a  semi- 
circular range  of  the  low  hills  extending  from  Scale  on  the  east  by 
Crooksbury  Hill  to  Moor  Park  on  the  west.  The  surface  of  the  tract 
being  sandy  and  natnralty  bibnloua,  the  proprietor  of  the  farm  has  ren* 
dered  it  more  retentive  by  a  system  of  marling,  and  the  fain  water 
bong  consequently  less  absorbed  than  formerly,  it  is  collected  in  an 
ezcavatton  called  White^ways  Bnd  Fond,  at  the  western  end  of  the 
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Hog's  Back.  From  thiB  pond  a  small  stream  flows  towards  Run- 
fold,  nTul  passing^  thence  across  the  depressed  chalk,  continues  its 
cuurse  to  the  county  stream,  or  Hlack water  river,  receiving;  ap])a- 
rently  a  small  auprmentation  from  a  spriug  at  Andrew's  hop-kiiu. 
This  gap  in  the  chalk  at  Ruufold,  not  having  been  hitherto  aolio>d 
by  geologists,  Mr.  Long  coaocivn,  tlnl  il  dmenm  to  be  VMOidid 
tmimg  the  a|»flftai«tjof  the  North  Dowm. 

An  jtztract  wm  last  rmd  from  a  letter  addressed  to  Mr.  Lvell  hf 
C«pt.  Charters,  F.G.S.,  and  dated  Cape  Town,  Nov.  12,  1838. 

DuriTig  an  extensive  tour  through  the  rolonv,  Capt.  Charters's 
uttLiiii  n  wa?  drnwn  to  a  vast  deposit  of  greenstone,  overlyine:  the 
liorizuutaliy  blraiiiicd  sandstone  which  occupies  so  large  a  portion  of 
Southern  Africa.  The  followiug  localities  are  mentioned  in  the  letter. 
AhmdoMtoFcvtBerafiDCt^ootlielUflbilmiti^  Tliobwik9«ftht 
Oiwt  VUk  Rifgr,  nmr  tho  imill  town  of  Ckidode,  ia  tlwadghbowr* 
liood  of  whidi  qjoantities  of  sphefiool  masses  of  trap  are  heaped  to- 
gether,  the  surrounding  sandstone  mountains  being  of  considerable 
elevHtioii,  and  havini»"  their  flanks  and  sometimes  their  tops  very  fre- 
quently covered  with  loose  fragments  of  traj).  On  tlie  riglit  bankol 
the  river  and  about  a  mile  from  the  town,  is  exliiluted  a  section, 
consisting  in  the  lowest  part  of  inclined  strata  of  clay  slate,  in  the 
miildlo  itf  hcriaontal  beds  of  nadrtent,  ond  m  tho  uppemort  of 
MOMiwt  of  trap.  Tho  Mme  geological  ^uctuio  pfOfoUi  m  poMOig 
through  the  Tanka  distriot»  behind  the  Winterberg  range  to  ShQoh*  , 
and  thence  to  Colesberg,  near  the  Orange  river.  From  Colcsberg, 
Captain  Charters  ])rocccdcd  to  Grnf  Keynet  by  the  Schneebere ,  and 
he  found  that  the  only  variatimi  in  tin  nature  of  the  country  consisted 
iu  a  considerable  diminution  ot  tiie  quantity  of  greenstone.  The  left 
of  a  narrow  gorge  through  which  the  Sunday  river  passes,  presents 
ta  abrupt  precipice  300  feet  ^gh  aod  mnj  yaids  long,  oompoeed 
of  ooittmner  greonitoiie  reeling  at  it>  jbot  on  horimtel  einte  of 
sandstone. 

March  13.-^  A  paper  on  the  geology  of  the  North  Western  part  of 
Asia  Minor,  from  the  penin«ula  of  (  v/irn^.  on  the  coast  of  the  sea 
of  Mf^rmnni,  to  Koola,  -with  a  description  of  the  K'HtAkf^f^^^|[jr|fy||f^  bj 
Wiiitaia  Juim  Humiitun,  Esq.,  Sec.  G.S.,  was  read. 

The  memcur  is  divided  into  two  parts,  the  first  containing  an  ac* 
oonikt  of  the  oonntfy  between  Cjiioue  ead  Xook,  the  eeooad  a 
description  of  the  Katakekaumene. 

The  line  of  route  taken  by  Mr.  Hamilton  from  Cysicnea  iimidii 
the  valley  of  the  Macestus  to  the  sources  of  that  river  near  Simaul, 
then  crosses  the  Deuiirji  ch:nn,  and  afterwards  passes  tliroug-h  Kars- 
kicui  and  Selendi  to  Koola.  in  the  Kataliekunnu  iie,  the  whole  distance 
being  about  1 7U  niUcs.  The  principal  leading  feature  of  the  district 
is  the  Demiiji  chain  reaching  from  Pergamum  on  the  west,  to  the  lofty 
noaattta  of  the  Ak  Dd^h  or  Shapkhioia  D&gh  on  the  eeat»  and  it  ia 
prolonged  in  that  du-ection  hy  a  hitf  range  whidi  extends  B.8JB. 
to  MoradXHghtiouth  of  Kutkliiyah,  and  thence  by  Aiom  Karahlsaarta 
Sultan  DJigh,  an  cxten.>?ion  of  one  of  the  chains  of  Mount  Taurus, 
10  that  the  Demiiji  range  forme  a  portion  of  the  central  axiaof  Aiia 
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by  numerous  hills,  some  of  which  exceed  1200  feet  in  height.  Tlie 
lake  of  Miiniyas  is  another  marked  feature  in  the  district.  The  for- 
mutioiis  of  which  tlip  ronntrv  is  rnrrt]>n«;ed,  arc. —  I.  srlnpto^e  rocks 
witli  saccharine  inar  i)ie  ;  2,  compact  limestone  rescmbliui;  tin  scaglia 
of  Italy  aiid  Greece;  3,  tertiary  sandstones;  4,  tertiiiry  limestones  ; 
5,  granite ;  6,  peperite ;  7,  trachyte  ;  8,  ba^kdt.  Between  Kespit 
md  the  Dtmiiji  oham  k  a  dcpont  of  wlute  nuvl,  wbkh  Mr.  Ha* 
miltoii  it  of  opiniOD,  was  aoomauktad  in  an  ancient  lake  dndned 
by  some  of  the  igneous  operations  wMeh  dislocated  tlie  horizontel 
tertiary  limestone,  and  foraied  the  iiaveieaemthe  high  hilli  between 
Kespit  and  Susugerli. 

1 .  The  schistM  arc  compojied  of  gneiss,  mica  slate,  and  rinv  slate,  and 
they  are  associated  with  cry  stalline  limestone,  Argiliaeeous  schists 
and  marble  occur  between  Cyzicus  and  Erdek ;  and  tliickly  wooded 
Inlle,  1000  feet  in  height,  wUeh  riee  abruptly  fnni  tiie  efaore  of  tbe 
eta  of  Manaan,  aia  capped  bf  a  fine  maiUe.  A  little  furAer 
avtwaid  an  extensive  quarries  of  the  same  Itone,  to  whSoh  Oj* 
zlcus  was  partly  indebted  for  having  been  ranked  among  t!ie 
most  splendid  cities  of  antiquity.  Tlie  limestone  is  inter«tr;i tilled 
with  iiulnratcd  marls  and  shales  of  various  colours  ;  the  whole  dip- 
ping from  lif  to  80°  S.E.  by  S. :  and  near  Krdek  S.W.,  or  in  each 
instance  from  the  granitic  nucleus  of  Cyzicus.  Similar  schists  occur 
in  the  Doniiji  tange,  and  in  liie  Katakdcaiimene,  aeaodated  with 
liaaeetene. 

Betwoen  the  33rd  and  34th  miles  firom  Simaul  towards  Kooh,  ia 
a  low  ridge  of  hills  of  saccharine  limestone,  rising  above  the  plateau 
of  horizontal  limestone,  and  belonging  to  the  some  formation  as  the 
hills  about  Koola.  In  the  Katakekaumcne.  the  oider  system  of  vol- 
canic C(me8  is  situated  on  these  scliists,  luid  the  newer  in  the  ad- 
jacent albiviai  plains,  an  important  distinction  accounted  for  in  the 
deflcription  of  that  diftriet. 

9.  Compaei  Linmtone  resembling  the  tcai^  d  Italy  and  Greece 
occurs  only  south  of  the  lakaol  ManiyaA,  and  at  the  foot  of  the  range 
of  hills  near  the  town  of  the  Kimc  name .  It  is  associated  with  beds  of 
shale.  A  micaceous  sandstone,  which  forms  a  range  of  broken  and 
water- worn  hills  between  Mulverkieui  and  the  valley  of  the  SusugerU 
or  Macebtus,  is  considered  by  Mr.  Hamilton,  to  be  perhaps  of  the  age 
of  this  limestone,  as  weU  as  the  high  and  broken  range  of  liills  be- 
tween Ildij  and  Keapit* 

kpedf  end  eondefei  of  odoaoeOfOi  sandstones,  sands,  marls,  and  flfadee. 

No  organic  remains  were  noticed  in  it  by  the  author.  It  ranges 
southward  from  the  "vnllnf-^  of  Susugerli  for  about  two  miles.  At  the 
eastern  extremity  of  the  Demiiji  chain,  where  it  was  traversed  by 
Mr.  Hamiltou,  tliiuly  laminated  micaeeous  sandstone  rests  against 
the  granitic  nmleas*  and  extends  thence  to  the  South  fcnr  nine 
miles.  ThiBfbrmation  is  ahoezbibited abont  16  roileafrom Simmil, 
ttndeilying  irregvleriy  and  confonaably  the  pepeiite»andatdie  18tli 
irfb  tho  Jmtloii  betWMD  the  pepenfte  and  tlm  sandrtm 
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hiljited.  The  lower  volcanic  beds  are  contorted,  and  consist  of  large 
masses  aud  boulders  oi  primary,  igneous,  and  scoriaceoui:*  rocks  ;  the 
beds,  however,  gradually  become  finer  in  the  ascending  order,  aud 
nearly  Itorizontol  ia  tlieir  posiUoii.  In  the  sandstone  the  antiwr 
noticed  no  fingments  oi  irotoenie  metier.  At  the  ISHh  niOe,  how- 
eTer,  tliere  iqipeers  to  be  a  gradual  passage  or  interstratification  be- 
tween tlie  JBjpper  beds  of  the  sendstone  and  the  lower  beds  of  the 
peperitc.  The  sandstone  and  pcperite  extend  alons^  the  valley  of 
the  Selendicliai,  and  the  former  con«titutes  the  hills  between  the 
valleys  of  the  Selendi  and  the  Hermus,  and  is  capped  hv  the  white 
limestone.  The  beds  throughout  the  country  are  nearly  horizontal, 
except  where  they  here  been  disturbed  by  igneous  roeks* 

4.  Terimrf  IJme9Ume,  This  depoat  Mr.  Hamilton  oooaideii  at 
belonging  to  the  great  lacustrine  formatbn  vhidi  ocei^tee  so  large 
a  portion  of  Asia  Minor,  but  within  the  range  of  country  described 
in  this  paper,  it  appear?  to  be  destitute  of  or^nic  remains.  It  pre- 
sents table  lauds  coni]in*5ed  of  beds  of  whitf,  cnmprfrt.  or  thinly  la- 
minated limestone  rcsemhlinir  chalk,  and  ^  Haetinie.-*  containing  no- 
dules of  opaque  white  iiints,  aud  bumetLme^i  extensive  beds  of  tabular 
ilint.  Near  Keqiit  it  is  chalky,  as  well  as  8  miles  further  aonth.  It 
forms  tiie  bill  on  wiuch  stands  the  castle  of  Bogadttia,  at  the  south- 
eastern extremity  of  the  plain  of  the  same  name.  South  of  theDe- 
mirji  ehain»  and  about  eleven  miles  from  Simanl,  a  white  limestone 
overlies  peperite,  and  a  few  miles  further,  rests  upon  trachyte.  About 
the  lf)th  mile,  trachytic  conglomerate  overlies  horizontal  beds  of  white 
marl  irreirularly  associated  with  bed?  of  quartz  pebbles.  Between  the 
valleys  of  liic  Seleudi  aud  liic  ilermus  white  limestone  rests  upou 
the  nicaoeons  sandstone,  the  volcanic  products  having  Uunned  out. 
About  the  85th  mUe,  in  the  bottom  of  a  ravine,  Mr.  Hamilton 
noticed  the  foUowhig  section : 

Lowest  part,  gravel  and  loose  beds  of  ^md ....  80  feet. 

Altemationsof  marls  and  sands,  the  fomerpie-) 
dominating  in  the  upper  part   j* 

AVliite  marl    5  to  6. 

Mr.  Hamilton  believes  that  the  last  bed  passes  into  Liie  white  lime- 
stone. The  luU  above  tiie  ravine  is  capped  bybasslt  in  some  plaoes  100 
feet  thick,  but  a  stratum  of  sand  is  oceaaixmaUy  interspersed  between 
the  limestone  and  the  basalt.  South  of  the  Hermus  an  insuhtfad 
patch  of  limestone  is  also  overlaid  by  basalt,  and  around  its  base  are 
lava  streams  which  liave  flowed  from  the  volcanic  cones  near  Koola, 
The  lower  part  of  tins  patch  of  limestone  is  converted  into  a  yellow 
jasper-looking  substance,  with  a  bright  couciioidal  fracture. 

5.  Granite  occurs  near  Cyzicus,  where  it  is  a  finely  giaiued,  gray 
rode,  whkh  decomposes  nqpidly;  but  it  contains  Uu^  maasea  oif 
hornblende,  and  is  sometimeB  tnvened  by  vems  of  fels|par.  It  thrown 
off  the  adjacent  schistose  roda,  which  dip  from  it  in  opposite  di- 
rections. Omnite  appsrently  forms  also  the  axis  of  the  Demigi 
range. 

6.  Peperite, — Thi-^  (K  posit  is  extensively  developed  in  many  parts 
of  Asia  iVliuur.   It  \&  distinctly  etratified»  but  it  has  sowetunes  a 
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eryvliOliii  or  vitreous  aspeet*  and  contains  eryitals  of  hornblende 
as  well  as  much  glassy  febpar.   Within  the  range  of  Mr.  Hamilton's 

route  it  occur?  about  2^  mile?  ?outh  of  the  villag-e  of  Susugerli ; 
also  9  miles  south  of  Simaul :  tiiid  a  little  further  the  author  ob« 
taiaed  the  followinnr  descending  section  : 

1.  Hard  vuicaiiic  tuff>  slightly  crystalline,  but  cuntaiuin<^  many 

bouMm  and  pebbles  of  tn^  niDi  muaenm  ooncretioiu  of  green 
mari,  13  feet 

9*  Soft  Avliitish  volcaak  eartliy  toff,  eontauung  small  firag« 

ments  of  pumice,  10  feet. 

3.  Hard  crystalline  but  stratified  rock. 

About  the  11th  and  I'ith  miles  from  Simaiil,  pcperitc  ia  overlaid 
by  a  white  limestone  ;  between  the  15th  and  ilith  it  rests  upon  pro- 
truded masses  of  decomposing  trap  or  syenite  ;  aud  half  a  mile 
iKrtber  a  mass  of  tracbydc  or  ttap  coiigionieiBte»  foiming  the  point 
of  sepsntbn  of  twoiFialleys,  bas  been  niaed  up  sabseqnent  to  its  de- 
position by  a  profxusmn  of  trap,  as  die  oonglomerate,  which  is  much 
contorted,  adheres  to  the  side  of  the  tmp;  and  near  the  16tb  mile, 
it  is  underlaid  by  the  Tnicncpmis  sandstone. 

The  beds  are  occiisionaiiy  horizontal,  but  where  the  peperite  has 
been  alieeted  by  the  tmchyte,  they  are  variously  inclined. 

7.  Trachyte  and  Trachyiic  CoHylonwrate, — Several  varieties  of  this 
roek  ooenr  witliin  Mr.  Hamilton's  district.  The  points  more  par- 
ticttlaily  mentioned  are,  one  mile  sontb  of  Kespit,  where  it  forms  a 
ri^  of  hills ;  the  village  of  Kalbuija,  7  miles  S. W.  of  Kespit ; 
also  near  the  town  of  Bogaditza,  whence  a  high  trachytic  range  ex- 
tends for  a  considerable  distance  east  and  west,  succeeded  by  a  less 
elevated  district  of  the  same  rock,  which  continues  beyond  Sin- 
gerh  tu  the  foot  of  the  Dimirji  mountains.  In  tliia  district  the  tra- 
diyte  Tsxies  greatly  in  cokmr,  is  genemUy  soft,  decomposes  easily, 
and  tbe  andior  was  often  nnable  to  decide  wbetiber  it  was  an  aqneoos 
deposit  of  volcanic  sand,  or  a  subaqueous  igneons  rock.  To  the  east 
of  Singerli  is  a  large  mass  of  red  porphyritic  trachyte,  considered  by 
Mr.  Hamilton  to  be  a  coulee  v.'hirh  lias  flowed  from  the  his^h  rugged 
hills  to  the  80Uth>east.  The  trachytic  rocks  continue  up  the  valley  of 
Macestus  for  several  miles.  It  is  also  extensively  developed  south  of 
the  Deuiirji  chain  between  bxmaui  and  Koola,  particularly  about  the 
18tb  or  14tb  mile  from  die  fonner^  end  is  overlaid  by  wbite  lime« 
stone.  About  tbe  Idth  mile,  in  some  places,  dilb  of  trachytic  conj^- 
merate  re^  upon  the  peperite,  and  in  others  the  trachytic  conglo- 
merate overlies  horizontal  beds  of  white  marl  belonging  to  the  white 
limestone,  and  interstiatified  as  before  stated,  with  insular  beds  of 
quartz  pebbles. 

8.  Basalt  is  exposed  south  of  the  Demirji  chain  at  several  places, 
but  more  particularly  near  and  iu  the  Katakekaumene. 

A  spur  of  porphyritic  trap  oocors  abont  two  miles  sontb  of  Sn* 

Hot  Springs  burst  Ibrth  in  great  force  about  7J  miles  east  of 
Singerli.  Their  tempcrrature  is  supposed  by  Mr.  Hamilton  to  be 
equal  to  that  of  boiling  water.    Extensive  depositions,  iu  one  part 
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8  or  10  laet  thick,  oooor  «miid  the  moaths  of  the  spikigp  i  tad  a 
ttang  sulphuraiNM  smell  accomptnkB  the  emission  of  the  water ;  but 

where  the  temperature  had  become  sufficiently  low  to  permit  the 
water  to  be  tasted,  no  peculiar  tiavour  v  n  <  ])prceived .  After  flowiug  a 
mile  and  a  halt  and  turning  several  mills,  the  water  is  used  for  a 
Trarm  bath.  The  rock  from  which  the  springs  rise,  is  a  greenish 
tcown  porphyritic  trap.  Some  copious  liot  iprin^  issue  new  tfaft 
loiver  beds  of  tiie  tertianr  white  luaestone,  a  Uttle  nortli  of  Kcnk, 
the  temperature  varying  nrom  ISS^  to  1 87*  Fahr.  Two  of  them  are 
situated  in  die  centre  of  the  ruins  of  an  unknown  ancient  city.  Mr. 
Hamilton  perceived  a  alight  devdqitteiit  of  mi^iliiirettod  hydrogen 
gas. 

The  Katnkchtumcnp. —  I  hc  extent  uf  this  interesting  tract  is  mucii 
less  than  is  assigned  tu  it  iu  published  maps,  being  nut  more  than  1 
uilos  from  norSi  to  aonth,  and  1$  or  19  from  eoit  to  wcot*^  After 
allndtng  to  his  first  visit  to  it  in  e(»npauy  mth  Mr.  H.  S.  Stiioldawl, 
and  referring  to  that  |endenin's  account  of  a  pottian  of  the  distrief*, 
Mr.  Hamilton  descrujes  minutely  the  two  systems  of  voleanos,  di- 
Btincruislicd  by  the  state  of  prcfsen'ation  •  of  the  craters  and  of  the 
colli ('♦cs  ;  he  define?  nho  the  course  of  each  Inva-nirrent,  and  points 
out  Us  attendant  phenomena — but  these  details  admit  of  only  partial 
abridgement. 

Hie  voloenie  pvodneto  sf«  hmiH,  Im^,  and  ashes,  the  first  being 
oooined  to  tiie  moie  ancient  oiatefs,  and  llie  laet  to  llie  n^ 
Tlie  numerous  older  cones  are  further  distingoished  by  being  situated 
on  parallel  ridges  of  gneiwi  and  mica  slate,  and  the  newer,  only  three 

in  number,  by  being  confined  to  the  intor^'cning'  alhtvial  valley*. 
This  im|X)rtant  distinction  Mr.  Ilauulton  cx|  l;i*ms  on  the  opposition, 
that  the  elevation  of  the  bcliistofe  ridges  produced  cracks,  through 
which,  as  points  of  least  resistance,  the  first  einptions  of  lava  found 
Tent ;  and  that  these  openincs  beeoming  subsequently  plugged  up, 
by  Hffi  cooling  of  injected  nwKen  matter,  the  scUsli  were  rendend 
80  sdid,  that  when  tfie  volcanic  forces  again  beoameadm*  tlieliMS 
of  least  resistance  were  transferred  to  the  vaUeys. 

The  coiil<''cs  from  the  nnoirnt  cmter«  appear  to  have  been  jwirtly 
imder  water,  as  their  surface  is,  iii  some  plnccs,  covered  with  sedi- 
ment and  turf;  but  the  lava  streams  from  the  modern  are  bare,  rugged, 
and  barren,  and  the  craters  are  surrounded  by  mounds  of  loose 
■oofi»  and  ashes.  In  additioa  to  tlie  eompafatwe  view  given  by 
Mr.  Strickland  of  the  phenomena  of  the  Kat^dBekauma:ie  and  Centnd 
France,  Mr.  Hamilton  enters  into  a  more  extended  investigation  of 
points  of  resemblance,  including  other  portions  of  Asia  Minor.  The 
great  volcnnir  nroups  of  Mont  Dnrc,  tlio  rnntn],  JiTid  Mont  Me7en, 
Mr.  Hamilton  conceives  are  repn  ^c  nts. d  by  Ak  JJ-agli.  Morad  ]  !;iLh. 
the  trachytic  hills  east  of  lakmak,  Hassan  D^gh,  and  Mouut 
Argffius.  Hie  modem  volcanic  period  of  Centnl  Rnuwe  be  oob« 

Sares  with  the  Katakeksnmene,  as  reniects  the  oonqKMition  of  tiie 
me,  their  anaiigement  at  different  levels*  and  t&  ooneo  being 
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scattered^  not  collected  in  great  mountaiQ  masses.  The  Katake- 
InaineQe,  in  Mr.  HamUton'a  opimon,  exhiHts  also  tdditfofifll  evidenoe* 
tint  llie  disposition  cf  oompanthrely  reoent  TolouiOfl  it  eoindd^it 
^ritii  tiie  strike  of  tbd  gramtie  wsom,  from  tiie  interior  of  whidbi  the 
▼dcanos  have  bunt  forth.  The  author  also  alluded  to  other  com- 
parative phenomena  noticed  in  Mr,  Strirklanrrs  paper.  Li-tly,  he 
pointed  out  two  distinctions  : — in  Central  France  streams  ot  igneous 
products  may  be  traced  from  the  most  ancient  volcanic  masses 
of  Mont  Dore,  but  in  Asia  Minor  none  have  been  detected  which 
»eoiild  hftfe  flowed  froBi  Ak  Dkgh,  or  Monul  Bilfli.  In  Fraaoe, 
also,  tneiijtie  eruptions  oeonmd  during  the  depoiilaon  of  the  laona- 
trine  limestone ;  but  in  the  Katakekaoniene*  they  appear  to  have 
preceded  that  of  the  white  limestone,  or  afe  amockted  with  only  ita 
lowest  beds. 

In  conclusion,  the  paper  gives  a  general  summary  of  the  geological 
phenomena  of  the  country  south  of  the  Demiiji  ranire. 

The  relative  antiquity  of  the  vast  lake  or  sea  in  which  the  strata 
weie  deposited,  cannot  be  determined,  aa  tiie  mloMeoiia  aaadstone 
Ibimhig  the  lowest  aeries  of  beds  is  apparently  destitnte  of  cfguis 
remains,  and  Mr.  Hamilton*  1iienCoie«  does  not  attempt  to  compare 
that  deposit  with  any  European  formation*  The  sandstone,  he  con- 
ceives, -was  necnmulated  upon  nn  irregular  surface  of  schistose 
rocks  and  crj'stalline  limestone,  and  before  the  elevation  of  the 
Demirji  chain.  Upon  the  sandstone  were  deposited  in  the  north  of 
the  district  the  beds  of  peperite,  derived  probably  from  subaqueous 
vokanoa;  and  upon  the  pepeiite  and  the  mieaceoas  sandstone,  the 
white  limestone>  wUeh  is  the  hi^iest  sedimentarv  roek.  The  drain- 
age of  the  lake,  he  is  of  opinioa,  took  plaoe  doling  the  eeilicst 
Tolcanic  eruptions  of  the  Katakekamnene. 

Three  well -defined  pcnod^  of  igneous  operations  may  he  traced. 
The  first  is  in;irkcd  by  tiie  masses  of  basalt  which  cnp  <=nmr  of  the 
plateaux  of  wliitc  limestone,  and  were  ejected  previously  to  the 
country  assuming  it^  present  configuration,  and  lu  tiie  formation  ul  tiic 

faUsys,  Mr.  HamlHoiieonildeis  tint  liielmsdtilowed  under  water, 
and  probacy  bat »  short  time  before  the  dndnsge  of  the  lake* 

Tlie  second  period  is  charaetorised  by  the  currents  of  basalt  and 
lava  from  the  ancient  system  of  volcanos  in  the  Katakekaumene, 
and  "Was  gubsequent  to  the  formntinn  nf  the  present  vnllcys,  ns 
many  of  the  lava  «ti\';iin<  rnav  l)t  traced  into  them.  The  coulees 
which  lliAvcii  lo wards  the  llernius  from  the  crater  or  Karadevit  near 
Koola,  present  an  inclined  plane,  the  surface  of  which  ib  not  more 
than  150  or  900  feet  above  the  pment  bed  of  the  nver  s  but  they 
nrast,  at  one  period,  have  been  under  water,  as  the  Im  ia  covered 
with  a  sediment  which  fills  its  erevioes  and  smooths  its  asperities. 

The  third  period  belongs  to  the  more  modem  system  of  cones, 
the  lava  of  which  is  as  ru|2:p;ed  and  barren  as  the  recent  coulees  of 
Etna  nnd  Vesuvius.  Of  the  date  of  these  eriijitions,  Mr.  Hamilton 
orieis  no  opinion,  merely  remarking  that  the  crater?  are  mention^ 
by  Strabo,  and  that  there  is  no  tradition  of  their  activity, 

Mfurcb  27.<-A  paper  wai  read  by  FM  Owen,  P.O.S.,  entitled  a 
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I)eMi4|ytkm  of  a  Tootti  tiidpMt  of  the  SMeta  of 
a  large  quadruped  of  tiM  Sdeatate  Older,  to  ^vliioli  b^ngs  tibo  tsa* 
idlifted  bony  armour  figured  by  Mr.  Clift  in  lus  memoir  on  the  ie» 
fludns  of  the  M^akhennm,  brooglit  to  Knghmd  bjr  Sir  Woodfaiat 

Parish,  F.G.S." 

The  first  notice  of  the  remains  of  a  fossil  lurL^e  edentate  Mammal 
associated  with  a  tessellated  bony  armour,  is  uu  extract  from  a  letter 
addressed  by  Dou  Damariu  Larraiiaga,  Cure  of  Monte  Video,  to 
M.  Auguste  St.  HiUia,  and  appemtod  to  Oniiei^s  aeooanft  of  tlm 
Megol&rinmmtlieOiMmenBFoflnki»t.T.p.l79^  T1iolianeB« 
were  diMmvered  near  the  mnfroe  in  dlnvium,  in  the  Rio  del  Sauce* 
a  branch  of  the  Saulis  grande,  and  oonaiated  of  a  femur  6  to  6 
inches  in  Tindth,  but  short,  and  in  every  respect  like  the  femur  of  an 
Armadillo  ;  also  a  portion  of  a  tessellated  bony  armour.  The  tail  is 
de»crib€d  u&  very  short  and  verv  stout,  and  to  have  iiad  a  Ijony 
armour,  which  vfm  not  verticellatu  or  dispoi»ed  lu  rings.  Similar 
foeaUs  eia  nid  to  occnr  in  analogous  atnfta  near  the  lake  Blirine»  on 
the  frontier  of  file  Portagaeaeooloniea.  Hie  notion  Hiat  the  xoaiaina 
loond  in  the  Rio  del  Sauce  belonged  to  the  Megatherium,  rests  soleif 
on  tlie  circumstance  of  Don  Damario  Larranaga  having  inserted  the 
word  Megatherium  as  the  synonym  of  his  pgnntic  fossil  "  Dasypus." 
Je  ne  voua  ecris  point  sur  mon  ]>asypus,  {Mcgatherhnn,  Cuner.) 

The  next  observations  bearing  upon  tlie  present  subject  are  con- 
tained in  Weiss's  Geological  Memoir  on  the  provinces  of  San  Pedro 
do  Snl,  and  tiieRanda  Oriental,  (Beriin  Tians.,  1827).  Ilieaete- 
maina  oonriatod  of  port  of  a  femnr  of  a  Megatlierinm,  iritbonfc  any 
ammfflftttd  armour,  foond  at  a  deaeited  Indian  camp  near  the  Qnegnay; 
a  tiribntory  of  the  Uruguay  ;  of  portions  of  osseous  tessellated  armour, 
apparently  unaccompanied  by  bones,  discovered  on  the  Ara]>oy  ehico, 
in  the  province  of  Monte  ^'ideo;  and  of  bones  of  the  t\t!'  niities 
and  fragments  of  armour  found  near  the  Rio  Janeiro,  line  whole  of 
these  remains  were  collected  by  SeUow,  the  Prussiim  traveller,  and 
after  his  deadi  the  last-named  coQectaon  of  hones  and  aimoor  ivera 
■obmitted  to  Ftaf.  D^AHon,  by  whom  they  have  been  deactibed, 
(BeiiBn  IVans.,  1833,)  and  who  states,  that  they  are  not  the  remains 
^  the  Megatherium*  but  of  a  laige  edentate  animal  more  neariy  allied 
to  Dasypus. 

In  1832,  Mr.  Clift  laid  before  the  Geological  Society  a  memoir 
on  the  remains  of  ^xe  M^atherium  brought  to  England  from  Buenos 
Ayres  by  Sir  Woodbine  Parish*.  In  the  collection  of  which  they 
fbnned  a  part,  were  fragments  of  bony  tessellated  ermonr,  one 
of  which  waa  figoied  but  not  described  b^  Mr.  Clift,  because  the 
fragmenta  were  not  associated  withtheremamsof  the  Megatharium ; 
there  were  also  a  portion  of  a  jaw  and  several  other  bones,  wliich 
were  found  in  connexion  with  portion^  of  a  bony  armour  in  the  bed  of 
a  rivulet  ut  Villanueva,  about  miles  south  of  Buenos  Ayre«  On  the 
examination  of  the  last-mentioned  remains  when  they  first  arrived  in 
England,  it  was  evident  both  to  Mr.  Clift  and  Mr.  Owen,  partienlaiiy 
from  the  oonfsnnation  of  the  alveoli  in  the  jaw,  that  the  bones  did 
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not  belong  to  the  Megatherium ;  and  that  the  deatition  of  Uie  extinct 
Bppfiiw<KffiBP6diiioreindBt[rfcoMtfaitof 

■ndiUotthantiiefMpeetivedeBtal  chaiaetefsof  tiie  latter  dilier  from 

each  other.  As  the  portkni of  tiw  dcdeton  weie  not  sttfficient  to  en- 
abla  Mr.  Clift  to  detennine  satisfiBctanly  the  characters  of  theammal, 

no  accotmt  of  them  was  given  in  his  memoir  on  fho  Mofratherium ,  but 
tiaey  form  the  subject  of  Mr.  Owen's  paper,  of  winch  this  is  a  notice. 
Sooii  after  the  arrival  of  Sir  Woodbine  Parish's  collection,  the  ('ol- 
lege  of  Surgeons  had  casts  made  of  the  hones,  and  presented  them  to 
difevBnt  mnaeaiiia,  including  the  Jaidin  da  Roi,  where  they  vere 
eramined  fay  M.  Lanrillard  and  Mr.  Pentland.  These  nataraliatB 
aleo  oondndedt  eapectaUy  £rom  ilu  bones  d  the  loot,  that  the  re- 
naina  were  not  portunia  of  the  Megatherium^  bat  of  a  gigantic 
Armadillo. 

More  recently.  Sir  Woodbine  Parish  received  an  account  of  tfie 
discovery,  in  the  l)ank  of  a  rivulet  nt;ar  the  Rio  Matanza,  20  nulcii 
south  of  the  city  of  Buenos  Ayres,  of  a  perfect  skeleton  and  bony 
covering,  and  irith  the  deacription*  he  alao  xeoetved  a  fragment  A 
a  tooth  and  a  drawing  of  the  animal.  On  examining  the  tooth,  Mr. 
Owen  found,  that  it  belonged  to  an  animal  referable  to  the  Edentata 
of  Ourier,  but  indicatiTe  of  a  new  sub-genus  of  the  Axmadillo  family ; 
and  for  wblch  he  propo«?ed  the  name  of  Ch;ptodon,  in  reference  to 
the  sculptured  character  of  the  tootb.  Subsequently,  he  compared 
the  tooth  with  the  alveoli  in  the  fragment  of  the  jaw  in  Sir  W  ood- 
bine Parish's  collection ;  and  he  found  tliat  the  peculiar  longitudinal 
ridges  in  the  aoelnts  pfeoiaely  coneqMmded  wiui  the  flutinga  in  the 
too&i  itself*  wherefay  he  was  enabled  to  prove,  that  the  hones  dis- 
eoTered  witii  the  tessellated  coat  of  mail  at  Villanueva  appertained 
to  the  same  species  as  the  mora  perfect  skeleton  and  cuirass  found 
near  the  Rio  Matanza. 

JudL'ingfrom  the  drawing  transmitted  to  Sir  W.  Parish,  the  Glyp- 
todon  dilFers  from  the  Megatherium  not  ouly  in  the  form  and  struc- 
ture of  the  teeth,  but  in  the  number,  which  appears  to  be  eight  on 
eadi  side  of  each  jaw ;  and  from  att  known  Armadillos  in  tiie  iam 
«C  tiie  lower  jaw,  aa  well  as  in  tiie  presence  of  a  long  process  de- 
scending from  the  zygoma,  in  both  which  req>ecta  it  resembles  the 
Megatherium.  Acciording  to  the  same  figure,  the  tail  was  protected 
by  a  narrow  bony  covering  on  the  upper  SUrfrlOe  only,  and  was  not 
encompassed  by  it  as  in  the  Armadillos. 

Mr.  Owen  then  proceeds  to  describe  the  reniains  of  the  Glyptodon 
which  have  arrived  in  England,  llie  molar  tootli  is  only  a  fragment, 
bat  the  grinding  snriace  and  upwaida  of  an  inch  of  the  crown  are 
perfsct,  the  whote  length  being  about  two  inches.  Hiere  is  no  in- 
dication of  a  dindnution  in  any  of  its  diameters  from  the  grinding 
surface  to  the  opposite  end.  and  the  alveoli  in  the  fragment  of  the 
jaw  terminate  abruptly  "without  any  contraction.  The  teeth  are 
more  compressed  than  those  of  tiie  IMegatherinm,  and  differ  from 
them  in  intimate  structure,  resembling  in  this  resjject  the  teeth  of 
the  Annadilloe.  From  all  known  Armadillos,  the  Glyptodon,  how- 
ever^  ie  diadngQished  by  the  tooth  having  on  both  the  outer  and  imier 
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wathotB  two  deep  grootet,  «teh  exteadiag  £roa  tiie  ofifXMite  iid«i 

•bout  one  third  of  the  transrerae  Tfitamtir  of  the  tooth  aad  tbnmi^ 
ili  whole  length,  dividing  the  grinding  surface  'mto  tlypee  portions* 
joined  together  by  the  contracted  isthmus  interposed  between  the 
'  opposite  grooves.  The  teeth  thus  exhibit  a  more  complicated  form 
than  those  of  any  known  Edcnt^ite,  ciiid  ^-cliu  Lo  indicate  a  tmnsltiua 
from  tliat  family  to  the  PachydemuU  i  u^odun. 

The  fragment  of  the  jaw  diioofcted  at  ViUannoni  conratB  ot  a 
portion  near  the  estranitj  of  the  left  nmiia»  and  uudndea  flme 
alveoli,  wliieli  dightly  incveaat  in  aba  aa  tibey  aie  ylnsed  fuOm 
back. 

The  Inimcms,  of  which  the  di«t;\l  hnlf  has  been  received,  agrees 
most  nearly  with  that  jxirtion  oi  the  humerus  of  the  Da-y]  us,  but 
the  internal  condyle  is  not  perforated  ;  the  dcpre«sions  also  above  the 
trochlea,  both  iu  front  and  behuid,  arc  idativcly  deeper,  and  in  the 

lide  opposite  tbe  ddtoid  boohaiiter  Uian ia  aruggcd  xaieed avtet 
for  a  muioalar  inaertioo*  of  wbich  Mr.  Owen  liaa  not  penmed  any* 

thmg  analogous  in  the  AxaukliUoi.  Fkom  iht  lummi  of  the  Me> 

gatherium  it  differs  in  not  presenting  the  extraordinary  expansion  of 
the  distal  extremity  exhibited  in  that  animal}  but  tbo  iatenaai  O0B« 
dyle  in  the  Me2:atherium  is  also  imperforate. 

The  radius  of  the  Glyptodon  corresponds  very  nearly  with  iStoX 
o£  the  Armadillo,  but  it  difters  from  the  radius  of  the  Megathere  in 
beiii;  tbrae  timea  leai  in  every  dimeniiimi  aad  by  well-nadGBd  dif* 
fsrenoee  in  all  tiie  deteib  of  atmotnTe. 

The  nngneal  phalangei  of  tiie  Glyptodon  appraaek  aoat  needy 
those  of  the  species  of  Dasypus ;  but  in  their  shortness,  as  compared 
with  their  breadth  and  depth,  they  resemble  still  more  the  ungueal 
phalanges  of  the  Pachyderms.  Mr.  Owen  is  of  opinion  that  they 
were  encased  in  strong,  short,  hoof-like  claws ;  and  that  they  exhibit 
rather  the  base  of  an  antmor  column  of  support  to  an  animal  clad 
In  a  pooderona  oniraie  tban  ioetnunenta  eepeeiaUy  designed  fin 
lentdiing  or  digging.  There  cannot  be  a  greater  oontraettiiense 
presented  between  the  abort*  braad*  and  flit  phalange  of  the  Glyp» 
todon,  and  the  long  and  compressed  claw-bone  of  the  M^atherium. 

Of  the  posterior  extremity  of  the  Glyptodon,  the  tibia,  which  h 
anchylosed  to  the  fibula,  presents  the  structure  characteristic  of  the 
tibia  of  the  Armadillos ;  whde  in  the  Megathere  the  correspondiug 
bones  deviate  ividely  in  their  proportions,  and  in  the  conformatbn  of 
tibe  diatal  artioolar  evfaoe  from  thoee  of  tbe  Glyptodon,  Tbe  eon* 
lomation  of  the  aatragelna,  rakaneom,  die  cuboid,  ecaphoid,  and 
internal  cuneiform  bones,  also  of  the  metatarsals  of  the  three  niddli 
and  largest  toe«,  the  three  phnhinrrcs  of  the  second  and  middle,  and 
the  distal  phalanges  of  the  tliii-l  and  fourth  toes,  were  described  in 
great  minuteness,  but  it  is  not  po.  sible  to  abridge  the  details. 

Mr.  Owen,  huwever,  stated  that  when  the  bones  of  the  hinder  cx> 
tremibr  are  ananged  in  their  natoial  juxta-position,  they  preseiU  a 
foot  of  audi  singular  proportiona  as  to  be  witiuynt  a  pandlel  in  tlw 
^ttiwiwl  Ifitiyinn^ ,  The  nearest  approach  to  its  broad*  tiiick,  short,  and 
niassiTe  pKopoitiona  is  made  by  the  siwleton  of  die  fDiSQ 
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f  itftibeMo]«;tatitiBtlietefootiml7Ciftlibaiiiailtli«tcftB^ 

^  pared  in  tfaft  ttm^gKmnA  figure  of  the  metaoaipib  and  proumal  and 

i  middle  phalanges  witb  ^  slngiilar  hind-foot  of  the  Gtyi^odoii.  Tha 

I  hind  foot  of  tlie  Mole  resembles  in  the  lengthened  metatarsal  and  pha- 

l  lafi^pal  hones  that  nf  the  cxistiug  Armadillos,  and  the  generality  of 

I  qu;uiru])pds.    'Jlie  true  structure  of  the  hind  foot  of  the  Mcj^thenum 


is  not  kiiowu,  but  in  the  terminal  phalatiges  it  differs  most  widely 
fiom  those  of  the  Glyptodou.  lu  tixu  former,  tlie  compre^ed  length- 
coed  shape  is  as  azIreiBiiB  in  the  elaw-honea  as*  in  tiie  latter,  is  the 
depressed,  shortened  figuve.  In  the  Olyptodon*  liie  bind  loot,  like 
the  fore,  appeaiato  be  eiprossly  modified  to  form  a  base  to  a  column 
destined  to  support  an  enormous  superincumbent  weight ;  while  in 
the  Megatherium  the  toes  were  free  to  be  developed  into  long  and 
compressed  claws,  ^weh  a«  fonii  the  compensating  weapons  of  de- 
fence of  the  hair-clad  81oLlis  aud  Aut-eaters.  The  ungueal  ])iialanges 
of  the  Armadillos,  in  their  shorter,  broader,  and  flatter  form,  make  a 
mncb  neaier  approtcb  to  those  of  the  Glyptodon  i  and  it  amy  be 
icadily  admitted  that  the  hind  foot  of  the  Olyptodon  is  an  extzeme 
modification  of  the  same  general  plan  of  structure  as  that  on  wbidi 
the  foot  of  the  Armadillo  is  constructed ;  but  if  the  differences  in 
the  tarsal  bones  (described  in  tlie  pajicr)  exceed  those  which  are 
traceable  between  one  species  of  Armadillo  and  another,  a  fortiori,  the 
antero-poeteriur  compression  of  the  metatarsals  aud  phalanges,  aud 
the  total  suppression  in  those  of  the  giuglymoid  trochlear  articula* 
tions  are  indicative  of  a  dafierenoe  of  general  habits,  as  great  as  ia 
usually  observed  in  animals  of  distinct  hut  neatly«aIUed  genera.  Thus 
both  the  dental  modifications  and  the  locomotire  organs  prove  that  , 
the  Glyptodon  caimot  be  called  an  Armadillo  without  making  use  of 
an  exag^rated  i!Xj)ression  ;  still  less  can  it  be  considered  a  species 
of  Megatherium  ;  but  it  offers  the  type  oi  a  ciistinct  genus,  which  is 
much  more  nearly  allied  to  the  DasypoUoid  than  to  the  Megatlierioid 
fanilies  of  Sdentata.  Forthisgeana  Mr.  Owen  bad  proposed nname 
indicative  of  its  dsatal  peoialiarities,  and,  aa  tbe  present  species 
with  the  Armadillos  in  its  dermal  armour,  be  preferred  the  name  of 
Glyptodom  eUmifm,  in  lelttkm  to  the  peeuliar  modification  ol  the 
foot. 

Mr.  Owen  then  showed  that  the  portions  of  tessellated  armour 
described  and  figured  by  Weiss  are  identical  iu  structure  with  those 
brought  to  England  by  Sir  Woodbine  Parish,  and  that  the  bones 
which  were  foiud  intb  the  annoor  in  both  oaacs  bdonge 
spedficaliy  identical.  He  next  entered  upon  the  inqnuT*,  Had  the 
Megatherium  a  bony  armour  ?  and  he  concluded  from  a  comparison  of 
its  skeleton  with  that  of  the  Armadillos,  that  it  had  not.  In  the  jjclvis 
of  the  Armadillf>  there  are  twelve  sacral  vertebrae  anchyloscd  to- 
gether, and  the  sjuues  of  tlie  vertebra*  are  greatly  developed  antero- 
posteriorly,  forming  a  continuous  vertical  ridge  of  bone,  bearing  im- 
mediately the  superincumbent  weight.  In  the  Megathere  the  sacral 
vertebne  are  only  fonr  in  number,  and  are  not  aimhylosed,  and  the 

r'  one  prooesses  are  companitivdy  small,  not  locked  together,  as  in 
Aimadittoa,  but  sepaiated  byintemls  aa  in  the  Slotiba.  In  the 
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AmMidincM,  the  weight  of  the  cwamm  it  tnaflfenred  torn  tlie  nawm 
to  the  thigh-bones  by  two  pomte  on  eidi  nde.  One  of  them,  the 

ischium,  is  anchykeed  to  l£e  poeteiior  part  of  the  sacrum*  tiie  oAer 

point  is  formed  by  the  conversion  of  the  iliac  bone  into  a  stout  three- 
sided  beam  passing  fitiaii^ht  from  the  thigh-joint  to  abut  as^ainst 
the  anterior  part  of  the  sacrum,  where  tlie  weight  of  the  shell  is 
greatest, — a  structurt  which  is  wanting  in  the  Megathere.  lu  no 
species  of  Armadillo  is  tiie  ilium  expanded,  while  in  the  Megathere 
it  is  greatly  developed,  resembling  thet  of  the  Slephmt  msiie,fenB* 
andpoeitkm;  and  among  the  Edbatata  the  neeiesteppFoaoh  in  Hue 
portion  of  the  skeleton  is  to  be  lound  among  the  Sloths  and  Ant  eetae. 
The  most  striking  point  however,  in  the  structure  of  the  Armfidillo?, 
with  reference  to  the  support  of  a  bony  eorcrinpr,  is  the  remarkable 
production  of  a  part  of  the  vertebra  from  above  tlie  anterior  articular 
process  on  each  side,  iu  a  straight  direction  upwards,  outwards,  and 
forwards,  to  nearly  the  height  of  the  true  spmous  proc^ses.  Ndw» 
these  oUique  prooesses,  which  are  developed  only  in  the  krioeted 
Edentata,  beaatifottyeoirespond  in  form  and  use  W&i  the  tie -bearers 
in  the  architecture  of  a  roof,  and  are  entirely  wanting  in  the  Me- 
gathere, the  structure  of  thi«?  part  of  the  vertebral  co!t:mn  of  that 
animal  eorrc5j)onciint:;  with  the  character  of  the  vertebra^  i  t  the  Imir- 
clad  Sloths  and  Ant-eaters.  Mr. Owen  noticed  other  supposi  d  ;:(uij)- 
tatiou&  iu  the  S'keletou  of  the  Megathere  to  sustain  a  bouy  cuvcrmg, 
as  the  bceedth  of  the  ribs,  bnt  tiie  ribs  oi  the  Sloths  and  Ant-eaten 
are  broader  than  those  of  the  ArmadlUoi. 

The  paper  contained  a  tabular  ac(;ount  of  the  tfisoovery  of  twehe 
.  skeletons  of  the  Megathere,  and  in  no  instance  did  any  portion  of 
bony  armour  occur  with  or  near  the  bones.  A  notice  was  also  given 
of  the  remains  of  a  Glyptodon,  found  in  the  1<  ft  1  mk  of  the  Pederaal 
before  its  junction  with  the  Sala,  an  atflucnt  ot  the  Kio  Sante,  near 
Monte  Video,  and  preserved  in  the  museum  of  tliat  town.  From 
tiie  aeoonnts  which  have  been  given  of  these  remains  they  i^ipear  to 
have  belonged  to  the  tame  species  as  that  described  in  the  paper. 
An  allusion  was  also  made  to  some  portions  of  bony  armour  ob- 
tained in  the  llio  Seco,  in  the  Banda  Orfental,  and  similar  in  struc- 
ture to  the  specimen  of  the  Pedcrnal.  One  of  the  portions  was 
the  covering  for  tlie  tail.  It  was  hollow  to  its  extremity,  nud  pre- 
sented la  its  concavity,  vestiges  of  caudal  vertebree  very  du>taiit  from 
eachoth»« 

In  oonclumon,  Mr.  Owen  observes,  that  having  brought  together 
evidence  of  the  remains  of  five  epecimens  (found  in  the  Kio  Seco, 
Rio  Janeiro,  Villanueva,  Pedemat  and  the  Banda  Oriental)  of  a 

large  Edentate  species  undoubtcdh'  covered  with  armour,  and  more 
or  less  corresponding^  with  the  characters  of  t)ic  Glyptodon,  and 
luiving  established  the  characters  of  that  genus  on  botii  dentary  and 
locomotive  organi> ;  he  Uusts  that  he  has  at  the  bame  time  viuiiicatt  ii 
the  opinion  <Mf  Cuvier  mth  lefwence  to  tiie  Megathere,  by  proving 
it  to  be,  by  its  tegomentaiy  covering  as  wdl  as  ito  osseous  sjelem, 
more  nearly  allied  to  the  Ant-eaters  and  Sloths  tfian  to  the  Ar- 
madillos. 
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Afaveh  8^Tbe  IbJlowing  eooiimmicataoiis  wera  read : — 
Obeerved  Transits  of  the  Moon,  and  MooH'On1miiiating  Stars, 

over  the  Meridian  of  Edinburgh  ObservatCMy,  from  June  1  to  De- 
cember 31,  1838.    By  Professor  Henderson. 

Lunar  Occultations  of  Planets  and  Kixed  Stars,  and  Eclipses  of 
Jupiter's  Satellites,  observed  at  Edinburgh  Observatory  in  1838. 
By  Professor  Henderson. 

Mocm-cuhninating  Stan  obeenred  at  the  Camlmdge  Observatory 
111  the  MoB^  of  Noveniber  and  December,  1838.  By  Ftofeaaor 
Challia. 

Occultations  observed  at  Dulwich  and  Aakoiat,  from  July  81  to 

December  27,  1838.    By  Robert  Snow,  Esq. 

On  the  Method  of  determining  the  Longitude  by  Moon- culmina- 
ting Stars.  By  Mr.  Ep^s,  late  Aasistaat-Secretary  to  the  So- 
ciety. 

ThQ  author  xemarks,  that  the  adrantBgeaof  moon-ODlnunating  ob- 
aervatioiia,  for  the  purpose  of  detenmning  the  difference  of  longi- 
todes,  partumlarly  in  Hie  case  of  distant  meridians,  are  now  imiver- 

sally  admitted,  every  other  method  betog  found  subject  not  only  to 
greater  trouble  and  difficulty,  but  to  errors  far  exceeding  tlie  limits 
of  those  to  which  the  residts  of  moon-culminating  ob^erTntious  are 
liable.  But  although  this  method,  the  merit  of  introtlucmg  which 
belongs  chiefly  to  Mr.  jbaily,  is  justly  regarded  as  the  best  known, 
yet  m  resolt  of  a  single  obserration,  cor  of  a  flew  observations,  is 
fisUe  to  a  ooosiderable  amount  of  error,  even  when  the  observations 
mn  made  by  the  best  instmments  and  tiie  ablest  observers;  and  the 
object  of  the  present  communication  is  to  show  the  extent  to  which 
the  error  may  be  expected  to  reach. 

The  moon's  proper  motion,  on  which  the  method  entirely  depends, 
is  such,  that  an  error  in  the  observation  is  necessarily  greatly  aug- 
mented in  the  resulting  longitude ;  in  fact,  the  error  iu  longitude 
w31  always  be  from  31  times  to  85  tiipoestiie  amount  of  the  error  of 
observation.  If,  tiisn,  it  be  assumed  that  0^2  of  tune  is  the  pro- 
bsble  error  of  an  observed  transit,  and  that  the  observed  interval  be- 
tween the  transits  of  the  moon  and  star  is  liable  to  an  error  of  0»-4, 
the  resulting  dilFerence  of  Irtngltude  will  be  in  error  from  8  to  14 
seconds  of  time.  This  is  the  probable  effect,  from  observations  made 
at  one  station  only  ;  and  as  it  is  quite  possible  that  the  effect  may 
be  doubled  by  an  equid  amount  of  error,  in  a  contrary  direction,  at 
the  other  station,  the  author  thinks  he  wiU  be  within  limits  in  as- 
suming 10  or  12  seconds  of  time  as  the  jirobable  error  of  longitDde, 
resulting  from  the  comparison  of  a  corresponding  interval  observed 
nt  two  stations,  admitting  tbsf  the  best  means  of  making  the  obser- 
vation exist  at  each. 

In  order  to  show  that  the  probable  error  is  not  overrated,  by  as- 
suming it  to  amount  tu  10  or  12  seconds,  the  author  refers  to  two 
lists  of  results  given  by  Professor  Henderson,  in  the  introduction  to 
the  first  volume  of  the  BMwgh  AMtmumkal  Obrnvatku,  One 
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of  these  lists  contains  the  computed  differences  of  hnmtudc  between 
Bdmbmgh  and  GrMnwich,  and  the  other  betWMB  Bdiiibiiigh  and 
Cambridge;  aaob  ooBtaiiia  36  ooaahinad  naolfei,  aoaie  of  iMdi 
differ  by  a  muoli  greater  quantity  than  the  probable  error  abofe 
iLBSumed.  The  mean  of  all  the  results,  as  deduced  by  Professor 
HcTidcrson,  likewise  shows  the  degree  of  approximation  which  the 
iiu  tiioil  may  be  considered  as  capubJe  of  giving,  in  the  uiost  favour- 
nbie  cased.  Jbacu  uf  the  lists  referred  to  consists  of  a  mean  uf  the 
differences  of  the  obsenred  interralfl  at  the  two  places  on  the  se?cial 
daya  aCated,  ao  thafe  aaoh  aeriea  of  raaoHa  oootaaa  aliottft  100  com- 
i^Quding  intervals ;  and,  oonseqtientij,  dia  inal  diffennoa  ot  lo^ 
ptuda,  deduced  ham  each  list,  ia  the  mean  leaoltof  36  mean  quan- 
tities, deduced  from  about  100  corresponding  intcnuls,  observed  at 
Iwth  stations.  In  fact,  there  are  13G  eorre^pmiiin^r  transits  made 
at  Edinburirh  and  (rrecnwich,  and  l.'i.'i  at  Ediahurgh  and  Cambridge  ; 
and  from  ail  thei»e  the  difference  of  longitude  between  Greenwich 
and  Cambridge  comes  out  =  13*"  5**5  — 12»  44**4,  or  21*-L  Bat 
the  difietence  of  the  longitude  of  the  two  plaoea,  aaoertainad  bf 
oAer  means,  and,  doubtless,  irith  aempulous  exactitude,  is  23*'54 ; 
ao  that  the  final  molt  ol  the  mooii-cnlminating  obaei  mkm  m  wide 
of  the  truth  by  more  than  2  seconds  of  time. 

The  author  concludes  by  observing,  that  thv  results  here  rt  fi  rrf  d 
to,  instead  of  tending  to  depreciate  the  methuii,  may  be  coiiaidtmi, 
on  the  couiiui^',  wa  ati'ordiu|^  proof  of  its  excellence ;  for,  in  respect 
of  diateiit  BiendBaiM^  a&  enor  of  2  aaeooda  ia  vodeBertiag  of  noliBa. 
It  M  fao^rairer  evidant,  liiat,  oonridaring  the 
and  other  souroea  of  enor  incident  to  a  tempoiaty  atatioo,  » toimip 
Ue  d^ree  of  accttracy  can  only  be  eKpaetedfitoia  an  eiKteMwa  aeriea 
of  corresponding  observations. 

On  the  Position  of  Lacaille's  Stations  at  the  Cape  of  Good  Hope. 
By  Tliomas  Maclear,  Esq.  M.A.  F.R.S.,  Astronomer  Royal  at  the 
Cape.  Communicated  by  Captain  iicaufort,  B..N.  F.K.S.  This 
paper  was  in  part  read. 

April  19.«~The  loading  of  Mr.  Madsai^s  paper,  en  tim  Poaitian 
of  Laoaille'a  Stations  at  the  Cape,  was  resumed,  and  concloded. 

The  astronomical  celebrity  of  the  Abb^  de  Lacaille's  visit  to  the 
Cape  of  Good  Hojie  in  tlie  last  ccntur}%  together  with  the  rcm?>r\-- 
able  results  deductiti  from  hi^'  nrcof  the  meridian,  nntnraUy  prompted 
Mr.  Maclear  to  become  aec^uumted  with  his  ^^tations,  and  to  connect 
the  southern,  whidb,  was  his  observatory,  with  the  present  Royal 
Obeervatary.  In  imdertakingtfaia  task,  he  aodbfonadtfaat  the  lapse 
of  eightf -finre  yioia  had  obliterated  all  local  eridenoe  of  the  Frmdk 
astronomer's  operations ;  and  the  fiu;t  that  he  was  thn-e  at  all  waa 
only  kept  alive  by  the  inquiries  of  Captain  Everest  in  1821.  Having 
carefully  perused  tlie  various  Memdirs  of  Lacaillc  relative  to  his 
Cape  operatiuus,  as  well  as  liis  printed  Journal,  Mr.  Maclear  aj)plied 
to  his  Excellency  Sir  Benjamin  D' Urban,  the  ^vernor  of  the  colony, 
lor  leave  to  inspect  the  official  doooments.  This  waa  readily  granted; 
Imt  although  aevend  letten  and  notioea  inteieating  to  the  aatranooir 
vera  hrap^ht  to  lights  notihing  waa  diaoonFtvad  to  iraaola 


i^iy  j^ud  by  Googlc 


5f8 


the  object  he  had  immediately  in  view,  which  wiib  to  idi^Liiy  the 
ipol  on  triaoh  LiciiUt't  Obtemlcny  had  itood. 

LaoidU*  stetoe,  that  1»  lended  m  tlM  boms  ol  a  penon  of  the 
HUM  of  Bestbier,  on  whoie  premises  die  Observalory  was  built. 
Accordingly,  Mr.  Maclear  undertook  to  trace  the  residences  and 
property  of  all  persons  of  the  name  of  Rc?thier  ;  and  he  ascertained, 
oh  searching  the  records  of  the  I'ranster  Olfic  p,  that  nnlv  one  per- 
son of  that  name  hehl  property  in  Cape  'i  uwn  in  the  year  1751,  and 
he  answered  to  the  description  given  by  Lacaillc.  By  tracing  down 
the  aoocoMive  tnaiCen  of  this  property  to  Hie  proient  time*  Mt. 
Madear  wae  led  to  die  house  in  Stfaiid  Street,  now  occopied  hj 
Mia.  Da  Witt ;  the  house  referred  to  by  Captain  Bfeveat  Thia 
lady  permitted  him  to  inspect  her  title-deeds  and  diagram,  and  they 
verc  found  to  agree  exactly  with  the  rect>rds  in  the  Transfer  Otfice. 
The  position  and  form  of  the  premises  also  corresponded  with  several 
remarks  made  by  Lacaille  in  describing  his  operations. 

Having  thus  obtained  undeniable  proof  of  the  identity  of  Best- 
hiei^a  honae  with  diat  now  oocofM  htj  Mn,  De  Witt,  the  leanli 
for  the  poattion  of  the  Observatory  waa  bnmght  within  nanow 
limits,  for  Lacaille  statea  that  it  was  in  the  ooort  of  the  hooie  where 
he  1I\  c(l.  The  author  accordingly  proceeded  to  take  measures  for 
connecting  the  hon^^e  with  the  Royal  Observatory  by  trianf^il.itirjn, 
resolving  to  spare  nu  pains  in  the  execution  of  this  part  of  his  ope- 
rations, inasmuch  as  he  entertained  a  hope  that  he  should  thereby 
he  able  to  aaoertatn  wheAar  LaoaiUe's  phnab-line  had  been  affected 
hjr  the  attraotioii  of  TaUe  Moontam. 

In  the  maanthne,  Mr.  Maclear  had  conumuucat^  his  viewa  and 
proceedings  to  Captain  Beaufort,  and  Mr.  Airy,  the  Astronomer 
Royal,  the  latter  of  whom  immediately  wote  to  the  Secretary  of  the 
Admii^ty,  requesting  tht  ir  Lordships'  jjermi-^sion  to  send  out  Brad- 
ley's zenith-sector,  in  onU  r  tli;il  Mr.  Kl  ickur  might  be  enabled  to 
verify  at  once  the  amphtude  ui  iiueaiHe  b  arc.    This  was  precisely 

what  he  hunaelf  had  wiahed  to  aooompliaht  pmided  he  oonld  lden« 
tify  the  aovthem  atation. 

llie  northern  ^r  itlon,  at  Klyp-Fonteyn,  cannot  be  10  readily 
traced  as  that  in  Cap€-To^vn.  On  visiting  the  place,  accompanied 
by  Lieut.  Williams  of  the  Koynl  Engineers,  Mr.  ATacIear  found 
tliat  n  close  investigation  into  the  history  of  the  propru  f  *!^-,  in  con- 
nexion With  the  buildings  and  ruins,  would  be  necessary  ,  for,  on 
looking  at  the  old  foundation  described  by  Captain  Everest,  us  the 
yktfiwm  of  the  nnmarf  in  whieh  LaoaiOe  had  obeerved*  and  com* 
paring  dhneiuaoni  withLaoaiUe'a  statement,  and  ita  poaition  and 
distance  from  the  old  house,  so  unlike  the  naual  arrangementi  of 
the  Dutch  farmers,  he  perceived  strong  zeeaona  lor  doubting  ita 
identity  with  the  granary  of  Lacaille. 

The  j)latform  idluded  to  by  Captain  Everest  consi-ts  of  n  fonnda- 
taon-wall  G3  feet  long,  by  24  in  breadth ;  a  considerable  pui tiou 
of  it,  on  the  weat  side,  is;  two  feet  above  the  ground*  and  it  is 
aitnated  at  the  diatanoe  of  680  feet  ftom  the  dd  honae.  But  La- 
eaiUeatatea  tfavt the phM in  whieh  hiaaelf,  Mr.Beitbicr,  andUa 
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assistant  slept,  was  a  part  ol  tfie  gzamry;  <K  lieet  long,  and  7  feet 
vide,  separated  from  tliat  in  whioi  tlM  sector  ma  lif  »  oiirtan, 

wMchfonned  a  sort  of  partition;  and  beymid  was  a  lifede  plaoe  fiir 
the  sUw.   Now  if  this  platform  was  the  site  of  the  granaij  iaha- 

bited  by  Lacaille,  it  is  very  difficult  to  accotint  for  these  confined 
dimcnf^ion:?.  It  can  hardly  be  supposed  that  the  place  v/n*^  filled 
with  jL^rain,  for  Lacaille's  visit  took  place  about  n  month  beiore  the 
time  of  harvest.  Besides,  it  was  distinctly  asserted  by  Ferrit  Got- 
ece,  an  aged  inhabitant  of  the  idaoe»  that  tiie  ibiuidation  in  question 
wsa  the  xnins  of  hie  fiiliber's  dweUing-houae.  It  therefore  heeaaw 
neoeasary,  in  order  to  arrive  at  the  ^acts,  to  inqniie  into  the  en« 
denee  on  ^vhich  Captain  Everest  had  jfized  on  ^  spot ;  to  investi- 
gate the  truth  of  Ferrit  Cotsee's  stutCTnent ;  and,  lastly,  to  examine 
the  place,  by  turning  up  the  soil.  As  none  of  these  j)lans  could  be 
carried  into  execution  immediately,  Mr.  Madear^  in  the  meantime, 
returned  to  the  Observatory. 

Captain  Everest^a  Btatement,  irinch  ia  given  In  tfaa  tfnt  Tolmne 
cf  the  Memoirs,  p.  261,  ia  as  ibllowa:  In  lelmioe  to  tina  auitter, 
it  nM^  not  be  amiss  to  mention,  tliat  tiie'dangliter  of  Uie  quondam 
proprietor  of  Klyp-Fonteyn,  now  an  aged  lady,  named 
Schalkevyk,  is  still  in  existence,  and  not  only  gives  h  narrative 
perfectly  agreeing',  but  has  pointed  out  the  very  platform  on  which 
the  ij^anary  once  stood.  '  On  applying  to  Mr.  Hertzog,  the  assist- 
ant surveyor-general  at  the  Cape,  who  had  accompanied  Captain 
Bfereat  to  Klyp^Flonleyu,  ffix  inlbnnation  leapeottsg  the  partinibn 
of  their  jovnwy,  Mr.  MaeLear  aaoertained  lliat  the  aforMaid  lady, 
who  appears  to  have  leaided  at  aome  distBtnoe,  was  not  brought  to 
tiie  {^ce  herself,  but  sent  her  son,  who  pointed  out  tibe  site,  ac- 
cording  to  directions  from  his  mother.  Hie  «on  himself  could  have 
no  local  knowledge,  for  no  one  of  the  name  of  Schalkevyk  had  rc- 
.  sided  at  Klyp-Fonteyn  within  the  memory  of  the  oldest  inlialiitant 
living  in  1838;  it  may  therefore  be  conceived  that  he  would  be 
likely  to  point  to  the  only  nun  viaibk,  aa  the  sito  'aduch  hia  motiier 
had  desonbed  to  him  from  memory.  lyaemdenoeisolmoiialynotto 
he  pot  in  conkpanaon  with  that  of  Ferrit-Cotaee,  who  had  eonstantly 
resided  at  the  place  during  sixty-eight  years,  and  remenbaied 
having  lived  in  the  house  over  the  foundation  in  question. 

When  preparing  for  his  second  journey  to  Klyp-Fonteyn,  witli 
Bradley's  sector,  Mr.  Maclear  applied  to  his  Excellency  Gencnd 
Napier,  and  obtained  a  (X)rporal  of  sappers  and  private  from  the  ar- 
tillery corps,  under  his  fonner  oompenlon,  lient.  WilUama.  Arrived 
at  Klyp-Fonteyn,  he  fbimd  the  widoihaf  the  hrotlier  of  Ferrit  Cot- 
aee,  who  iiad  been  married  at  the  age  of  seventeen,  forty-eight  yeaia 
ago,  and  had  known  Klyp-Fonteyn  ever  since.  At  her  marriage, 
phe  lived  with  her  mother-in-law,  who  died  at  the  age  of  eighty, 
and  has  been  dead  thirteen  years.  She  had  often  heard  her  motlier- 
in-law  speak  of  the  French  astronomer's  visit.  When  made  ac- 
quainted witli  Mr.  Madear*a  object,  she  took  him  to  a  spot  where 
I  waa  a  min  in  her  early  yean,  stated  by  her  motfasr-in-law  to  be  the 
rains  of  the  bouse  of  OkerSehalkevyfc,  the  lather  of  the  lady  leftned 
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to  hy  Captaiu  Everest.  Nutliing  iu  the  shape  of  a  ruin  wa^a  to  be 
Mm;  iNit  the  MmMn  wm  tet  to  woik,  and,  in  a  couple  of  days, 
Mpoiitd  tiiefbmimtkwMcif  a  MIding,  54  feet  long  by  12.  with  three 
partition  wi]]i»  end  en  oven  at  one  end ;  erid^tlf  the  aite  of  a 
dwelling-house,  as  had  been  described. 

While  this  openition  vrva  going  forward,  Ferrit  Cot«op  pointed  out 
another  spot,  on  which,  he  said,  there  had  formerly  bc(  n  ;lh  dI  I  ruin. 
The  sappers  were  ag;ain  set  to  wurk;  and,  at  the  depth  ui  iil>i)ut  3 
feet,  encountered  a  wall,  which  they  traced  and  cleared,  with  great 
lahoor,  in  thiee  or  four  dm.  This  fonndatioa,  like  the  other,  is  of 
•tone  and  day.  It  is  23  feet  by  12,  and  gietterally  from  2  to  3  feet 
below  the  surface.  Mr.  Medeer  attributes  the  depth  to  the  sliding 
down  of  the  soil  from  above,  the  ground  over  it  being  much  inclined. 
Portion">=  of  rh  iff  or  short  straw  were  found  deep  in  the  ciny;  but 
little  contidcnce  could  be  placed  in  this,  iiffordini^  inthcations  of 
a  t^ranary;  for  they  might  have  been  canicd  down  by  aut»  or  mice. 
Ferrit  Cotsee  could  give  no  account  of  the  purpose  of  this  building ; 
tfam  had  been  no  roofed  bnildhig  there  within  his  reooDection« 

Tbm  were  now  three  miss  exposed  to  view,  and  the  question 
arose,  whether  any  one  of  these  was  the  granary  of  Lacaille  ?  The 
first  was  asserted  by  Ferrit  Cotsee  to  be  the  ruins  of  his  father's 
dwelling-house ;  the  second  was  discovered  exactly  under  the  spot 
which  his  sister-in-law,  frf^m  liis  mother's  information,  had  described 
as  the  site  of  Oker  Schalkevyk's  house ;  with  regard  to  the  third, 
there  was  no  direct  evidence,  but  it  atood  relatively  to  the  others  in 
the  positbn  in  which  granaries  nsoaUy  stand  ui  the  country,  and  it 
was  diffionlt  to  conceiye  any  other  purpose  to  which  it  could  hare 
been  a|iplied.  Ita  A^«nmniOf»  were  too  contracted  for  a  dwelling- 
house,  and  its  masonry'  too  g'ood  for  carryini^  the  flimsy  hut  of  a 
hottcntot  or  slave  ;  which,  besides,  are  not  oUong,  l)ut  circular,  and 
never  of  more  substantial  materials  than  mud,  cxc(^pt  at  the  mi?^- 
sionary  institutions.  After  a  minute  and  careful  comparison  uf  all 
the  drcjiunstanees,  Mr.Maokar  came  to  the  condnaion  that  the  ^at« 
ferm  of  Captain  Bverest  was' the  dweUing^honae  of  Cotsee's  fether, 
as  the  son  asserts  it  to  have  been,  and  that  the  granary  was  on  the 
feundation  he  had  last  ezpoaed.  This  conclusion  was  subsequently 
confirmed  by  an  entry  discovered  amon^  tlie  colonlid  records,  from 
which  it  appeared  that  the  })ropriet()r  of  the  phice,  in  17")2,  was 
Cornelius  Cotsee,  the  irrandfather  of  Ferrit ;  and  that  Oker  Schal- 
kev}  k,  i<upposed  by  CapUuii  Everest  to  be  the  proprietor,  wai*  not  a 
proprietor,  but  a  householder,  at  the  will  of  Cotsee.  The  meridio* 
nal  distance  of  the  granary  from  the  platfenn  of  Captain  Brerest  is 
210  feet,  or  rather  more  than  2"« 

The  signals  at' the  other  two  angies  of  the  triangle,  namely,  Rie- 
heck's  Castle  and  C'apoc  Bcrp;',  were  easily  reco^"niscd.  The  charcoal 
remnant  of  the  signal-fire  still  remains  on  lUcbeck's  Castle,  and 
was  carefully  covered  up,  hy  Mr.  Maclear,  with  stone?.  The  top  of 
this  rugged  mountain,  he  observes,  presents  nothing  invitiug,  and  • 
the  ascent  is  laborious  and  diffiealt:  hence  the  reason  of  the  signal 
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imahdng  miMiiiMi  iffaeicbf  Hie  party  wan  Mhltd  to  enjoy 
tiw  nglit    one  ondeiiiafele  iMik  of  tl^  woik  of 

The  aullior  next  proceeds  to  describe  the  (^rations  for  omtioot* 

ing  Lacaille*8  southern  station  with  the  Royd  Obserratory.  With 
these  he  inchided  another  position,  **  one  which,"  he  remarks, 
**  must  ever  excite  the  fccling-s  and  enthusiasm  of  the  admirers  of 
genius,  moral  worth,  and  almost  unlimited  talent — namelyt  tlie  scene 
of  Sir  John  Herschel's  recent  laboura."  This  position  being  inn» 
lAUe  from  tiM  (lbMmteir7»  nd  alto  ihMii 

oesoury  to  diooM  «  feoith  atatioB  i  and*  amriiagly.  King's  Block- 
house Battery  was  fixed  upon,  whidi  odaunaadod  a  yiiew  of  the  other 

stations,  and  also  of  the  base  line. 

The  site  of  the  base  is  on  the  sandy  plane  to  the  north  of  the 
Observatory.  The  east  end  is  defined  by  the  centre  of  the  meridian 
pillar  of  the  transit  room ;  and  the  west,  by  a  gun,  let  into  a  large 
flag-stone,  which  was  sunk  in  the  ground  to  the  depth  of  seven  feet, 
and  tmHj  ibnd  hj  ramining  down  the  aoiL  Hie  fine  it  so  Ktde 
elevatod  above  the  8ea»  that  a  httjge  poftion  of  il  b  ooforad 
at  spring-tides. 

Almost  the  whole  of  the  apparatus  for  the  measurement  of  the 
base  was  constructed  at  the  Observatory;  and  althonirh  the  screws, 
brass-work,  &c.  were  homely  in  appearance,  they  suthciently  an- 
swered the  purpose.  The  twenty-feet  meafiuring-rods,  of  which 
three  were  used,  were  of  weil^eeasoiied  white  deal,  on  the  model  of 
thoee  employed  hj  General  Hoy,  on  Hoonatow  Healh,  exoepting  k 
a  fsw  mmop  detaus.  The  square  brass  ferule  covering  each  extra* 
tnity,  was  perforated  with  a  hole  three-ei^ths  of  an  inch  in  diame- 
ter; and  a  bra??  pcrew,  one-fourth  of  nn  inch  in  diameter,  and 
nearly  two  inches  long:,  was  passed  into  \  hc  v.uod  thn-mjrh  the  hole, 
without  touching  the  fende,  and  ground  (li  wii  perfectly  llat-  The 
head  of  this  screw  carried  the  divi&iuu  winch  defined  the  length  of 
the  rod »  and  it  is  evidaut  ftooi  tiie  anaii||^eBBeDit»  that  it  ooidd  oofy 
be  affseled  by  the  expaiUMii  of  the  wood,  fight  treitlca  wvne  cqb« 
•tmeted  on  the  model  of  General  Bo/s,  having  wood  screws  and 
moveable  teak-wood  tablea ;  and  the  oinial  aqfttipmeDt  of  hofing^ioda 
and  piqiiet«  prepared , 

A  toutnvance  suggested  by  Sir  John  Hersclu  1  for  measuring  the 
space  between  the  divisions  on  the  contioruous  enO.a  of  the  measuring- 
rods,  when  laid  in  line,  was  adopted,  and  found  to  answer  well  in 
praetice ;  and  whieh  obviated  the  posaibllitj  of  any  mlitafce  in  le- 
^stering.  Thia  consisted  in  rendering  tiie  apaoe  a  oooataat  qaan* 
tity,  which  was  effected  in  the  ibilowmg  manner.  A  couple  of 
crosses  being  drawn  with  a  fine  point  on  a  slip  of  mica,  about  2*3 
inches  from  e^ch  other,  and  the  divided  surface  ttirned  downwards 
to  j)rcvent  parallax,  the  crosses  w^re  seen  through  the  transp;u-cnt 
mica,  like  si)ider  lines;  and  as  they  were  placed,  when  used,  over  a 
fine  line  on  brass,  a  neat  bisection  of  the  cross  wu&  eu&ily  obtained, 
with  the  aseistanoe  of  a  oominogi  iiMgnifier. 

The  tweoty-feet  measuring^rods  were  oosnpared  with  the  fontr-IM 


brass  ecale  belonging  to  the  Obeervatory.  This  scale  is  by  Dollond. 
It  it  a  thin  \x9m  b«r,  inclosed  in  a  mahogany  case,  lined  iritii  Iwtze, 
iod  WM  bfoof^t  to  £n<^laud  by  ffir  Jcmn  Hefaeliel,  on  his  fetnm 
from  the  Cape,  for  the  purpose  of  comparison  vHih  the  Royal  Astro* 
Muoal  Society's  standard*.  On  nakiiig  the  pn^per  reductions  for 
temperature,  tlie  standard  Tnen«»nrin2:-rod  waa  ibvuid  to  exoeed  20 
feet  of  the  scidu  by  about  l-.3Uth  of  an  inrh. 

The  measurement  of  tlie  l)ase  line  was  (.(jmnienced  on  the  17tli  of 
June,  Sir  J.  Herschel,  Lieut.  Williams,  and  Mr.  C.  Fuizzi  Smyth, 
taking  part  m  the  w«k;  but  it  had  only  proceeded  a  ihnrtdtftauiee, 
whm  it  yn»  intenuptod  by  an  aoeident.  While  Mr.  Maokar  ivaa 
adjusting  the  66th  rod,  a  sudden  gOCt  of  wind  blew  it  and  the  next 
off  the  trestles,  whereby  one  of  them  %vas  entirely  destroyed,  and  the 
other  injured.  This  accident  compelled  him  to  postpone  the  mea- 
surement until  November,  for  before  a  new  rod  could  be  got  3  eady 
the  winter  had  set  in,  and  the  floods  spoiled  the  hne.  The  autlior 
rmarks,  that  although  the  contrivances  adopted  for  preventing  simi- 
lar aeddcntt  proted  eflbctoal,  loda  of  thia  deaeriptum  are  unfitted 
lor  a  windy  country  like  the  being  liaUe  to  abort  tibfationa» 
which  no  damping  oaa  eootrol. 

The  measnremoit  was  recommenced  from  the  meridian  pillar  on 
the  8th  of  November,  and  proceeded  without  further  interruption. 
In  the  preceding;  June  a  pig  of  lead,  weighing  56  lbs.,  was  sunk  in 
the  groimd,  at  the  end  of  the  27  th  rod,  and  a  cross  on  it&  surface 
adjusted  to  the  plummet.  On  reaching  the  27th  rod,  in  the  second 
operaliott,  tiie  lead  waa  nneorered,  and  the  pthimmet  ft^ 
eroM  upon  it  by  needy  hall  an  ndi.  Aa  the  plaoe  was  fr^nently 
covered  with  water  dunog  the  winter,  it  ia  prohable  the  lead  had 
ahifted  its  jmsltion, 

Tlie  measurement  was  rfirtiplctcd  in  four  days.  On  each  day  the 
rods  were  compared  witli  the  standard,  and  tht  jircij  er  reductions 
made  to  obtain  the  length  in  terms  of  the  standard  rod,  which  also 
was  coireeted  to  the  temperature  of  70°,  this  being  the  temperature 
engraved  on  the  brua  eeale.  Hie  final  veeidta  gave  the  dirtanee 
betw^n  the  centre  of  the  meridian  pillar  and  the  oentre  of  the  gun 
£=9919-864  feet. 

The  finales  were  meaFured  in  the  latter  part  of  1 83 G,  while  the  ap- 
paratus for  mensuriTi2"  the  base  was  in  pro^e^^'.  The  instrument 
employed  for  the  purpo.-*^'  was  the  rei)catiug  instrument  by  Dollond, 
described  in  the  first  volume  of  the  Memoirs.  The  signals  on  the 
nodL-houae  Battery,  the  Observatory,  and  Base-line  stations,  were 
ti^ode,  aormoimted  by  lioopa»  and  oovmd  with  white  doth.  At 
Mra.  ]>B  Witf  a  honee  die  a^iinl  waa  a  circular  disc,  painted  on  the 
cast  chimney. 

On  computini^  the  triangles,  and  making  the  proper  reductions, 
the  distance  between  Mrs.  l)c  Witt's  cliimnev  and  the  transit  instni- 
ment  w;is  found  to  be  17,09G  feet,  and  its  distance  from  the  per- 

•  The  comparison  hn^  -^iTrce  been  nuule  by  Sir  John  Ilcrschel  and  Mr. 
Baily.   The  mean  of  bixi^-ihree  comparisons  gave  its  length  =  47'997083 

fteadaid  hichci  of  the  8oi»ety*$  rtHMlaRl  yai£ 
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pmiiicukr  lo  the  mtMan  4579-5  feet.  Amimiiag  the  compgcMion 
m-rhr,  I"  in  latitude  dd""  56'  =  101*739  feet,  therefom  the  differ- 
ence  in  latitude  =  45"*01 ;  and  ^e  latitude  of  the  Observatory  being 

33°56'3"-25>  that  of  the  chimney  is  33°  55'  IS"'24.  The  cliimney 
is  south-west  of  Lacaille's  Observatory,  about  1 20  iVrt,  or  115  oa  the 
meridian,  therefore  the  hititudc  of  his  Observatory  was  ^  55'  17"*11. 
Lacaille  assumed  it  to  be  33^  3o'  13''. 

Hie  lenainder  of  the  paper  is  devoted  to  a  deecription  of  tiio 
beighta,  dufeeaoei,  tod  beerings  of  tiie  moiintBiiie  about  Klyp-Fon* 
tayii»  which  ^wre  lecertained  with  considefaUe  esactnees,  and  a  ump 
constructed,  to  convey  an  idea  of  their  form,  and  probable  influence 
on  Die  zenith  sector.  The  sector,  and  the  repeating  circle,  for 
taking  the  angles,  were  placed  on  the  corn-floor,  on  Jacobus  Cot- 
see's  foundation,  before  the  fouiuiatiou  uf  the  granary  was  discovered; 
and,  as  the  place  was  comparatively  convenient,  and  the  influence  of 
the  itirroiuiding  maeaee  needy  the  eeme  on  both,  it  was  considered 
mmecessary  to  remove  the  iastnunents.  The  heij^t  of  the  sector 
above  the  level  uf  the  sea  was  found,  by  baiometnosi  comparisons, 

to  be  iiomrlv  400  feet. 

May  10.    The  foUowinf^  communications  were  read: — 

Occultatlons  of  the  Pleiades  by  the  Moon,  observed  at  Ashurst, 
March  ly,  l6o9.    By  liobert  Snow,  Esq. 

Ooooltitioiis  of  the  Pleiades,  observed  at  the  Royal  Naval  Asylum, 
Gfceawich,  March  19, 1839.  By  the  Re?.  Geoige  Fisher,  A.M. 

On  the  suspected  Variability  of  the  Star  a  Cassioptim*  (Extract 
from  a  Letter  from  the  President.  Sir  J.  F*  W.  Heisdidl*  to  Mr. 
Baily.  dated  Slough.  April  28.  1839.) 

"  My  attention  was  attracted  to  the  star  a  Cassiopeia:  on  the  ISth. 
of  October  la.^t,  by  noticiiiL''  that  it  was  on  that  nii^lit  very  decidedly 
less  than  the  star  y  ui  the  &ame  constellation,  and  that  in  fact  y  was 
then  the  chief  stsr*  On  refening  to  my  father^s  catalogues  of  ooia- 
paiatiTe  bri^tness^  however,  a  is  found  placed  above  y.  It  was» 
therefore*  evident  that  a  diange  had  taken  place.  On  two  or  three 
ttilMequent  nights  the  fact  was  verified»  and  other  eyes  than  my  own 
were  railed  in  to  establli-h  its  reality,  A  considerable  succession  (^f 
cloudy  ni^lit*^  intervened  Ix  fore  other  comj)an«oas  were  prot  nr.  ; 
and  when  u  iavoiUTible  opj[)ortunity  ag;ain  oecurred,  viz.  on  the  l)eau- 
tifully  clear  night  of  Nov.  12,  tlic  order  of  magnitude  was  found  re- 
stored to  that  assigned  by  my  father,  viz.  a,  y,  /3.  On  the  37th  and 
28th  of  Bee.  and  the  22nd  of  Jan.  1839,  the  obaervations  ere  poei* 
tive  to  this  effect. 

"  In  this  state  it  remained  till  I  began  to  suspect  some  illusion  in 
the  Oeto1)er  obsen-^ations  ;  but,  on  the  24th  !n'=t.,  being  a  rcmarkalily 
(1^  ;ii  and  beautiful  night,  y  was  again  the  prineij)id  star,  and  a  was 
iiikrior  not  only  to  that,  but  to  />.  And  so  I  observed  it  to  be  only 
about  an  hour  ago.  It  is  true  tlie  constellation  is  now  low,  but  the 
Stars  sre  so  nesr  together  that  the  differeaoe  of  sltitode  csn  by  no 
meaas  accoont  for  the  very  marked  diflTerence  in  brightness,  though 
its  tendency  is  certainly  in  that  direetion.  I  should  not  think  of 
naking  this  observation  the  subject  of  a  distinct  announcement. 
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were  it  not  that  my  own  atteation  is  necessarily  so  much  distracted 
frcm  these  objects  as  to  make  me  desirous  that  some  other  obaerwr 
mi^talte  up  the  subject,  aiidTorify  or  disprove  the  varialnl^ 
star  m  qaettbn;  tnd,  if  Totted,  eBagn  tiie  period  of  ehaiige. 
I  nuKf  take  this  opportmuty  to  point  out  I  Orumk  as  a  ibur  of 

whf>'*e  variability  I  am  almost  certain." 

Extract  of  a  letter  from  M.  Gautier,  Director  of  the  Observatory 
at  Cieneva,  to  the  President,  accompanied  with  the  Observations  of 
Encke's  Comet,  made  at  Genera  in  the  months  of  October  and  No- 
vember 1838.  « 

Theobeermtione  were  made  with  an  equatorial  of  Gaiiibey,1»nng 
a  telescope  by  Cauchoix,  of  4  inches  aperture,  and  42  feet  in  focal 
length ;  and  the  circlee,  which  are  30  inehes  in  diameter,  giving  bjr 
means  of  verniers  the  arc?  to  every  three  seconds.  The  instrument 
required  no  ndjustTnent  during  the  whole  time  of  the  obsen-ationa, 
and  the  comparison  oi  uhservations  of  the  best  known  ?tars  siiowed 
that  it  possessed  great  stability  and  accuracy  of  ilivision.  The  me- 
thod of  observing  which  was  practised  does  not,  however,  admit  of  a 
degree  of  precinoii  comparable  to  that  which  may  be  attained  when 
it  is  possible  to  employ  a  wire  micrometer  iUnminated  upon  a  dark 
field.  On  account  of  the  extreme  feebleneai  of  the  comet's  light, 
at  least  durinf^  a  part  of  the  observation?,  a  micrometer  of  this  kind 
could  not  be  used,  and  in  lieu  of  it  a  simple  cross  was  employed, 
formed  of  small  tliin  plates  of  silver,  about  1'  of  a  degree  in  breadth, 
visible  without  liiununation,  with  a  magnifying  power  of  about  25 
times.  An  the  observations  of  the  comet  and  stars  were  made  by 
refening  each  body  to  diis  cross,  noticing  tlie  instant  of  obaervation 
by  a  sidereal  dock,  and  reading  the  podtion  of  the  telescope  by  the 
▼emiers  of  ^e  two  circles.  The  thickness  of  the  plates  of  the  cross 
necessarily  impairs  the  precision  of  the  determination,  especially  for 
the  declinatloiic  :  bnt  witli  a  little  practice  and  care,  values  were 
obtained  with  suiiicit  uc  exactness,  and  of  about  the  same  precision 
as  those  of  comets  generally  are.  The  right  ascent^ious  were  found 
by  taking  the  diflFeiences  of  the  times  of  observation  and  the  horary 
angle  of  the  equatorial  drde,  and  the  dedinarimiB  by  taking  the 
complement  of  the  polar  distances  indicated  by  the  declination  cir- 
cle. The  advantages  of  this  method  of  proceeding  are,  ftaX  tlie  ob- 
?»er\'ations  cnn  be  multlpHpd  in  a  short  ppace  of  time,  and  that  the 
best  known  stars  can  l)e  taken  for  a  comparison. 

Of  tlie  three  tables  which  accompany  this  communication,  tlie 
first  contains  all  the  observations  of  the  comet,  iu  number  189,  cor« 
reeted  only  for  Hie  eiror  of  die  elodc,  which,  however,  is  scarcely  of 
any  conseqnence,  as  it  effects  e<|aaUy  the  observations  of  the  comet 
and  of  the  stars  naed  for  companson ;  the  second  oontaias  the  obser- 
vations of  the  stars,  and  their  comparisons  with  the  mean  positions 
deduced  from  the  catalogue  ;  and  the  third  rontains  the  reduction  of 
the  observation''  of  ti.e  comet  and  their  companson  with  the  ephe* 
meris  of  Mr.  Bremicker. 

lu  comparing  the  results  of  the  observations  of  tlie  comet  at  Berlin 
and  Oram,  there  is  a  sufficient  agreement  on  the  whole,  aldiough 
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the  poaitions  observed  at  Oenera  ait  In  g^sral  a  very  little  advanced 
in  the  eeiise  of  the  comet'?  Tr.ntinn  in  respect  of  thow>  observed  at 
Berim.  M.  Guutier  thinks  the  result?  ]i1ainly  indicate  that  a  dimi- 
nution is  required  to  be  made  in  the  \  aliie  of  the  mass  of  Mercury 
adopted  by  M.  Bremicker  in  coicuiatmg  the  effects  of  the  pertorlMi* 
tionB;  and  thii  ia  alM  the  opbion  of  Bneke:  lint  M.  Vak,  vho 
bbatned  Ilia  oobM  il  MafitillM,  firam  tlia  HM  of  NofMabar  to  tlie 
16th  of  Deoambar,  ia  of  a  contrary  opinion.  The  obaervatiofia  of 
the  latter,  it  may  be  nawrked,  confirm  entirely  a  circumstance  re« 
marked  on  n  former  occasion  by  himself,  and  also  by  Stnive ;  namely, 
the  contract  in  1 1  of  the  ficbuloaity  in  proportioii  as  the  comet  ap- 
proaches to  the  fUn. 

On  Ptolemy's  Catalogue  ui  Stars.  By  i  rancis  Baily,  Esq.,  Vkoe- 
SrMidtttoftiioSoflloty. 

Hm  caAalogM  of  alan,  vbicsh  goea  unte  Ptokn^'a  name,  wilt 
always  be  interesting  to  the  aittonoiDar,  aa  containing  the  first 
record  of  the  state  of  the  heavens.  The  precise  epoch  for  ^hirh  it 
was  formed  is  not  clearly  ascertained.  Ptolemy  himself  says,  that 
it  i?  reduced  to  the  first  year  of  the  reign  of  Antoninus,  which  cor- 
responds to  the  year  a.d.  138;  but  there  is  some  mistake  or  con- 
fusion, on  this  point,  which  has  led  many  persons  to  beliere  tet 
Ftolemy  hintdf  did  «ot  aetnatty  vake  Hie  (Miaanratiafia  from  whiok 
the  oatakg^na  waa  dedacad^  liut  nerely  radooad,  or  btoun^  a 
flme  anoiant  catalogue  of  Hipparchua,  by  means  of  an  erroneoua 
precession,  to  his  own  time.  It  is  very  evident  that  the  longitudes 
of  all  the  stars  in  Ptolemy's  catalogue  are  above  1°  too  great;  but, 
from  "W'hat  crh^p  tliis  has  arisen,  it  is  not  my  object  here  to  inquire. 
The  point  to  winch,  in  the  present  view  of  tlie  case,  I  am  more  de« 
sirous  of  directing  attention  is,  how  far  the  existing  editioiia  of  tint 
invk  naj  be  oooaideNd  aa  fiutlilal  tnaaoi^  of  tba  dUlogoa  aa 
it  ianiad  ftom  Ptota/a  banda. 

Tbia  important  <|Mitkn  can  only  be  daaidad  by  a  oavcfol  exami- 
nation of  various  manuscripts,  and  by  comparing  the  discordant 
readinn"?  with  the  nrtiml  position?  of  the  Ptars  as  determined  from 
modern  (jl)-t  n  ations.  I'lifortunatf  1  y  the  public  have  not  been  in 
possession  of  mucii  varied  information  on  this  head,  the  manuscripts 
utiierto  employed  having,  until  U^y,  been  confined  to  thraa  only ; 
to  wbioh  two  otben  lunre  been  foooitly  added,  aa  I  shall  sEeaently 
aqdaitt.  But  all  tfaeae  are,  m  many  «aaaa»  ao  graaily  diaeoraant.  that 
it  would  appear,  at  first  sight,  almost  a  hopalaHtaMt  to  reconcile  the 
different  readings  that  present  themselves,  or  to  account  for  tibe  in- 
troduction of  =0  many  discrejiancies  in  so  ^^mall  a  portion  oi  Ptolem5**s 
great  astronomical  treatise.  The  five  sources  of  information  here 
alluded  to  are. 

Ist  The  Latin  translation  published  by  liechtenatda  at  Vcnk«» 
In  1615  i  the  name  of  the  trandator  ia  not  known*  nor  ia  it  atatad 
whence  the  manuacript  was  obtained.  The  tianalation,  howetir» 
hears  internal  eridence  of  having  been  made  frc  m  an  Arabic  manu« 
script,  and  throTvs  great  light  (as  I  shall  presently  show)  on  the  sab* 

se%u«nt  traaslationi  and  editions  £rom  the  Uraak  mannscripts. 
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llwLilintraiialfttioniiiRdeby  Traptii^^ 
bBond).  and  published  hf  QwanaoMt  alio  «t  VtiUM,  in  1628.  This 

tmilation,  from  which  most  of  the  rabMqiitiit  editions  se^  to  be 
copied,  is  said  to  hnve  been  made  from  a  copy  of  a  Greek  rnamipcript 
which  the  A  bin  LuureutiuA  Bartoimus  caused  to  be  made  from  on« 
in  the  VHtir;iu  ]il)rarv. 

od.  liie  Uruek  editiou  published  at  Basil,  in  1538,  by  Gryna^us* 
II  Is  atid  tfaait  he  nsde  luw  of  a  msautcript  that  belonged  to  Regio« 
mmttmm,  wbn  had  it  from  the  Oaidioal  BesMonoa,  end  deponled  it 
ia  the  hl)z«iy  of  NoMteg.  This,  however*  has  been  since  doubled  % 
and  it  is  not  quite  certain  wheie  the  maaiieoript  above  mentioned  is 
now  to  he  found.  This  is  the  more  to  be  re2:rettcd,  as  it  is  the  only 
Greek  edition  extant,  except  the  recent  one  wliirh  T  nm  now  about 
to  mention.  It  is  evidently  not  the  manuscript  from  w  hich  either  of 
the  jo'ecediog  transiatiouii  was  made.  The  work  is  dedicated  to  our 
HemyVm. 

4th.  The  two  other  soofoes  are  comprised  in  the  Greek  edition 

(accompanied  by  a  French  traosletioD),  published  at  Paris,  in 

by  M.  Hahna.    In  editing  that  part  of  the  volume  which  contains 

the  cntalogue  of  stars,  M.  Hahna  availed  hiiiiself  of  two  additional 
manuscripts  which  were  in  the  p«))Hf*  libmi  v  of  Paris  :  one  of  these 
he  calls  the  Paris  manu>cn])t,  which  is  uiaUe  the  ground-work  ni  his 
publication,  aud  the  other  the  Florence  manuscript.  But  some  other 

aoQxeae  must  h«ve  been  sgipesled  to,  as  he  oeaastonaBy  iasem  nad> 
ings  whidi  are  not  to  be  Iband  in  eitiier  of  these  maaveeripti,  or  in 
the  Baial  edition  ahore  mentioned. 

Theie  several  sources  of  information  are  all  that  the  public  press 
affords  us  in  our  inquiries  relative  to  this  interesting  subject ;  but 
they  are  lamentably  deficient  for  the  purpose.  And,  a"  it  i«  pro. 
bable  that  the  public  are  not  fully  aware  either  of  the  amount  or  the 
frequency  of  discordance  that  exists  iu  tiiiti  matter,  i  trust  I  shall  not 
enoNMch  too  much  on  the  patience  of  the  meeting  by  stating,  as 
hMif  aapossihie,  the  rssoltof  my  own  investigations  and  rssearahes. 
Having eaielully  compared  the  position  of  every  star*  as  given  in  each 
of  the  several  copies  above  alluded  to,  I  have  found  that  out  of  1028 
9tnrf«,  of  which  the  catalo^e  con  si  ■^f.  there  are  about  780  (or  more 
than  three-fourths)  of  them  that  are  discordant,  either  in  longitude 
or  liitilude;  and  this,  not  merely  in  10,  20,  or  30  uaautes,  which  is 
nu  uncommon  difference,  but  sometimes  to  an  amount  involving 

whole  degrees.  Thai  these  man  have  arisenmostly  from  the  ears* 
lessneas  cif  the  copyists,  and  that  they  may  he  pardy  coReetsd,  hi 
eome  cases,  by  a  reiference  to  die  true  position  of  the  star,  I  am  ready 
to  admit ;  but  stiU  there  are  numenms  ooes  where  this  tentative 

method  will  not  avail  ns,  and  where  we  are,  after  all,  left  in  doubt 
as  to  the  identity  of  the  star,  or  the  true  reading  of  the  original 
number?. 

One  source  of  error  1  have  discovered  to  be  very  common,  and  in 
the  tiorreotion  of  wlueh  I  have  fomd  the  translation  from  the  Arable 
to  be  of  essential  service.  It  is  tins.  The  Qiedc  notation  for  mi- 
nates  heiog  denoted  by  some  fractional  part  of  the  degroe,  and  each 
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finMtkM  being  expreaaed  by  a  dnh  aiuMxed  to  the  letter  which  2a 
coouifton  notation  denotes  the  integer,  frequent  mietekes  occur  from 

ofpfist  having  affixed  the  deah  wheo  it  ou§^t  not  to  be  inserted, 
hikI  from  omitting  it  when  it  ouiyht  to  have  been  annexed  Thus  23° 
i»  correctly  denoted  by  k  y  ;  ant  I  JO^  '20'  (or  20°^)  correctly  denoted 
by  k-  y  :  ag-aiii  ,'i4°  is  correctly  cieiiuted  by  X  c  ;  and  r>U  If)'  (or  1^0^^) 
i&  correctly  denoted  by  .  Now  it  is  very  readily  seen  that  mis* 
tdcea  of  gieat  moneiit  iiuij  be  mede  bf  tfae  oetfaeion  or  mlaplecing 
el  tiie  daab  to  the  aeoood  letter:  end  here  it  ia  ^  tibe  tmulitmi 
fnm  ^  Arabic  freqaenlijoaBiea  In  to  our  aid ;  lor,  aa  tbeir  aototioe 
wns  not  liable  to  the  aame  aort  of  oonfanoa,  we  are  oftentime? 
led  to  the  true  reading:  by  a  reference  to  their  copies.  I  could  point 
out  numerous  instances  of  this  kind ;  one,  however,  will  be  quite 
sufficient  to  ilhistnite  my  mcaninp:.  The  .star  in  Capricomms,  the 
fourteenth  oi  that  constellation  in  Ftolemy'«  catalogue,  whose  longi« 
tnde  in  all  tiie  abovo-mentioiied  odilioiia,  ezoept  &  firat,  ia  and  to 
be  26^,  bin  the  traaalaftkni  fitom  the  Anbio  atated  to  bo  in  loo^de 
90|^,  or  20"^  l(y ;  which  ia  in  fret  its  more  correct  value.  Andit  ia 
dear  that  the  erroneous  trandation  from  the  Greek  has  arisen  from 
not  affix  in  the  dash  to  the  second  letter  in  the  expression*:  s,  which 
ought  to  he  K  s'.  Still  there  remain  n  imcrmis  other  cases  wh  tl  t  his 
mode  of  explication  will  not  avail,  and  wiitic  it  would  be  de>mibie 
that  other  i»ources  of  information  should,  if  pos&ible,  be  thrown  open 
tone:  andit  is  on  tiua  point,  aa  I  hm  before  dhided,  that  I  am 
more  especially  indimed  to  maloe  the  proaent  appeal. 

Now,  it  appears  that  there  are  several  works  in  this  country  that 
might  assist  us  very  mat^ially  in  the  elocidation  of  thia  subject. 
In  the  Pjofllrian  library  at  Oxford  there  is  a  Greek  manuscript  of 
Ptok my,  ^vll;ch  was  presented  by  iSeicien  ;  and  there  is  al?o,  in  the 
siimt  library,  Bernard's  copy  of  the  Ba^il  edition  of  lo38,  wherein 
he  ha£  copied  out  ail  llic  iungiludes  and  ialiludcb  of  the  stars  in  the 
catalogue  from  this  same  manuacript.  In  the  Ubnaiy  ci  AO  Soak' 
College,  it  ia  atated,  by  Fabrioina,  that  tiwre  ia  tiio  nuuraecript  of  a 
Ijatia  translation  from  the  Arabic ;  and  I  understand  that  there  are 
also  manuscript  Latin  translations  from  the  AraHc  at  New  College 
and  at  Ma^'-dnlen  rf>lh'a-e.  Tlierc  i?  also  a  manuscript  commentary 
in  Persian,  belonging  lo  .St.  John's  Collei^e.  In  the  library  of  the 
Archbishop  o{  Canterbury  at  Lambeth  there  is  also  a  Greek  iUHiku- 
script  of  Ptolemy,    lu  the  library  of  the  British  Aluseum  there  i&  ait 

Aiabio  manuscript,  cit  the  dato  1218;  but  I  have  not  been  able  to 
find  there  any  Ghwclc  oopy* 

It  is  evident,  therefore,  that  we  have  in  this  oootttiy  aevend  aources 
of  original  information,  of  which  we  might  avail  0UX8el?es,  to  render 

the  catalogue  of  Ptolemy  more  ]>erfect  than  it  is  ;  and,  lest  it  might 
be  supposed  that  this  would  he  an  uscle«s  labour  at  the  present  day, 
when  the  state  of  tlie  hcjivens  is  so  much  better  known.  I  would  re- 
mark that  it  is  on  this  very  account  that  more  accurate  information 
is  foqoiced;  since  we  now  know  that  many  minuto  and  gradual 
changes  are  going  on*  which  were  not  suspeotod  or  thought  of  in 
Ibnner  tunes,  and  which  are  only  peiceptiUe  after  « lapse  of  many 
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centuries.  Thus  Sirius  is  described  in  all  the  original  documents 
that  I  liave  seen,  as  virvKtppos,  mbrvffa,  reddish ;  whereas,  at  the  j)re« 
sent  daj,  it  is  remaarkable  for  its  freedom  from  all  oolour.  Now,  tfais 
is  a  poiitt  on  which  Flolestty  ooold  not  well  be  mislskeii.  Again^  a 

stw  of  the  fourth  magnitude  (the  seventeenth  in  the  constellation  of 
Mridanvs)  is  clearly  laid  down  by  Ptolemy,  but  cannot  now  be  found ; 
and  there  nre  some  others,  of  smaller  magnitude,  that  cannot  be 
identified,  according'  to  the  positions  given  in  the  present  editions  of 
the  catalogue.  But  wheUier  these  bodies  have  vanished  wholly  from 
our  sight,  or  have  been  erroneously  copied  from  the  original  observa<» 
lions,  sen  only  he  satisfactorily  explained  (if,  nideed.  tlicy  ever  can 
be)  by  leferanoe  to  other  authorities.  It  is  needless,  however,  to 
dwell  further  on  so  obvious  a  ^irinciple. 

I  had  taken  the  liberty  of  sug^estinsr  to  the  late  Prt)fessor  Rigaud 
(a  name  ever  dear  to  the  lovers  of  abtrononiy.  and  more  especially 
to  those  ent^ged  iu  historical  researches  in  that  science)  the  pro- 
priety of  requesting  the  University  of  Oxford  to  print  the  catalogue 
of  Ptolemy,  from  the  Greek  manuscript  in  their  possession :  a  re* 
quest  which,  I  tuidcrstand.  was  favourably  received.  We  are  all 
sensible  of  the  obligations  under  which  we  lie  ta  the  UniYemty  of 
Oxford,  for  its  noble  and  spirited  conduct,  on  former  occasions,  in 
publishing  the  works  of  some  of  the  best  ancient  authors  on  scien- 
tific subjects,  which  otherwise  might  never  have  seen  the  light ;  and 
certainly  not  iu  so  splendid  a  dre-^.^,  Witnej?»  the  works  of  Euclid, 
Apollonius,  Archimedes,  &c. ;  uud  in  more  recent  times,  a  continu* 
auoe  of  the  same  liberal  and  enlightened  oouise  on  various  occa- 
sions, in  the  publioatiaii  of  works  tliat  reflect  honour  and  crsdit  on 
the  Univenity,  and  ham  which  tiiey  can  never  expect  to  reap  any- 
pecuniary  benefit. 

Since  that  application,  however,  was  made,  the  information  re- 
lative to  the  additioual  manuscripts  abovr-mentioncd  Iuls  been  ob- 
tained ;  and  it  may  now  become  a  question  whether  it  may  not  be 
presumed  that  a  more  accurate  copy  of  Ptolemy's  catalogue  is  more 
likely  to  be  deduced  from  a  careftd  collation  <Sf  all  the  manusorqpts 
witiun  our  reach,  comparsd  with  the  several  onginal  editums  and 
tnndstions  above  alluded  to,  than  from  the  printing  and  publica- 
tion  of  a  sii^;le  Greek  manuscnpt.  Shoidd  a  plan  of  this  kind  be 
attempted,  I  would  i)roposc  that  a  few  copies  of  the  Basil  edition  of 
15 US  be  reprinted  (for  i  fear  that  the  m  i^mal  work  is  too  scarce  to 
be  met  with  in  sufficient  quantity  for  tin-  pur]K)sc),  and  disstributed 
amongst  those  persons  who  would  cacii  uixdtiluke  to  collate  such 
copy  with  some  one  or  other  of  the  manuseiqsis  in  the  several 
Mchivee  above^ncationed.  This  would  be  no  great  tadc  or  labour 
to  tiiose  who  feel  an  interest  in  the  cause,  and  who  are  s^ous  in 
the  promotloo  of  scienoe.  Copies  even  might  be  sent  abroad,  to 
some  of  our  foreign  members,  residing  in  places  where  original 
IT, nriTi script'^  arc  known  to  exi?t ;  and  who  might  thus  add  to  the 
common  '-tru  k  of  information.  But,  wluclievcr  course  may  be 
adopted,  I  tru^it  there  is  no  diiterence  of  opinion  as  to  the  propriety 
of  taking  some  steps  relative  to  this  matlar:  and  I  hope  thnt  what 
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I  have  here  stated  nuiy  induce  others  to  join  iu  carrying  m  desirable 
«a  object  into  execution. 

Mr.  Baily  stated  to  the  meeting  that  furthcf  aiecmints  had  b«em 

Tprpived  from  Amcricn,  relali%*e  to  the  annular  eclipse  of  the  on 
the  i8th  of  September  last.  Professors  Henry  and  Alex  inflc  r  oh. 
served  it  at  Princetown  College.  New  Jersey.  About  eic^hteea  atcunds 
before  the  iurmation  of  the  ring,  the  moou'e  limb  became  brightly 
fllaminatad.  An  aoMMnM  aiflubr  to  a 

aa  tiM  Ibanitioii  of  Ite  rings  tiw  diopt  aonlnnud ftr  «  Moiad «r 
fevo.  Professor  Alexander  xwmarks,  tlmt  the  lummoM  udi  round 
tha  Hoon's  dark  limb,  and  the  brush  of  light,  were  only  pwtnl^ 

risible  in  his  4-feet  Fraunhofer,  with  a  yf'l!o\v  srreon-irlR^R,  hR"nn^  « 
slight  tinge  of  green:  but  he  saw  them  distint  tly  in  3i-fcet 
DoUond  with  a  red  screen-glass,  for  about  four  miuuteis  after  the 
rupture  of  the  ruig  ;  whence  it  in  inferred  that  the  appearance  of  the 
Iniada  of  light  aad  the  dtik  linet  firoqisiitly  notiooa,  my  bo  eo»- 
plotoly  aodiftfid  by  the  colovr,  oad  coaoegowtty  the  ibioibiog  pownr 
of  the  MKoen-g^ass  thiDogh  which  they  ore  obsertod. 

It  was  noticed  by  most  of  the  observers,  that  before  the  forinatiiOfi 
and  after  the  nipture  of  the  ring,  the  edge  of  the  moon  off  the  "nn 
wa$  distinctly  visible*  aod  iliaiBiiiated  for  some  diftflTiirff  within  the 
moon's  surface. 


CAMBBIOOX  VHIXXMIOPHICAL  80CISTY. 

April  39,  im^A  moetiiig  of  tluo  Sociely  iiaa  Md  on  Monday 

evening.  Professor  Cnmnmiff,  one  of  the  Vii^Presidents,  being  in 
the  chair.    Mr.  Gregory  exhibited  various  photogenic  drawings,  and 

described  the  process  by  which  they  were  prepared.  Profe«'sor 
Sedgwick  gave  an  account,  illustrated  by  variou^  drawing?',  of  the 
geological  structure  of  Cornwall,  according  to  tlie  new  view?*  re- 
jecting the  place  of  its  rocks  in  the  order  of  the  British  suata  to 
wki/ik  be  and  Mr.Mmhiaon  faafa  reoenlly  bean  led. 

May  6 — A  meeting  of  this  Society  was  bald  on  Monday  evening, 
Dr.  Oiabam,  the  Prandont,  being  in  the  chair.  Professor  Millir 
made  a  communication  on  the  Theory  of  Halos,  with  particular  re- 
ference to  Fraunhofpr'^  vie\v^  on  that  snbjert.  Mr.  Green  read  a 
note,  additional  to  a  former  memoir,  on  tiie  Ui  flection  and  l{t  tiH( - 
tion  of  Light.    Mr.  Gregory  read  a  paper  on  Chemical  Cla&siiica- 

tiOD. 

May  90.— >A  meeting  of  tfaia  Society  wai  held  on  Monday  cvan* 
n^,  Dr.  Claik  in  the  chair.    Mr.  Ansted  made  a  oonummioalion  on 
Tertiary  Formations  of  Switzerland.    Mr*  Gieen  read  a  memoir 

on  the  motion  of  light  through  cr}'stallized  media.  Mr.  Whewell 
read  a  note  respecting  the  working  of  hi^  Anemometer  since  his 
memoir  on  that  subject  read  May  1,  18ii7.  The  Ancmoin(  trr  bad 
since  that  time  been  in  action  at  the  Society's  house,  and  ui  the 
Cambridge  Observatory ;  but  in  consequence  of  the  instruments  be- 
ng  freqaentfy  repaired' and  bnprofod,  <lia  otemtiona  wm  ftn* 
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qucatXy  iaterruptttd.  The  uUiiervattonfi  for  the  muutbi  oi  July  and 
Aofpaat  18d8  wm,  however,  tepnamttd  bf  comptnitlvv  dui|p»m^ 
wfaieb  wne  ailiibited  to  tha  fiooiily.  Fran  tliis  eomiNanion  it  ap- 
pamd,  that  the  lonnof  tfaA  HiMXi^fQMBtiiig  the  oovne  of  the  wind 
m  ngakKnd  by  tba  inatnuMiil  at  the  two  placos  i»  naarly  idantkiaL 
thus  provini*  the  consistency  of  different  mstraments  of  this  con- 
slriK  ti  II  W  ith  one  another.  The  scale  of  the  two  instruments  ap- 
peared to  be  ditferent,  nearly  in  the  ratio  of  2  to  1,  but  no  direct 
comparison  of  the  ecuies  had  been  attempted.  It  wa^  stated  also, 
that,  diring  1837  and  18S8,  obaervatioiii  had  baan  mada  with  Mr. 
Whewefl's  AnemoBMtar  at  BdiDbnigfa  by  Mr.  Rankiiie,  and  as* 
pressed  in  a  diagram  (acooidiag  to  tlie  method  recommaadad  by 
Mr.  Whewell)  in  the  14th  volume  of  the  Edi&btn^h  Transactiona. 
Observations  with  this  inBtruraent  havo  nlso  been  made  at  Plymouth, 
and  reduced  by  Mr.  Sonthwood  (of  .St.  Peter's  College),  by  whom 
also  the  diaiffums  for  (  anibridfjc  were  constructed.  Mr.  \\  ht;wt  ll 
stated,  in  conclutiion,  that  tiicre  ib  every  reason  to  beUeve,  from  liie 

fianln  hithaito  obtdaad,  that  If  any  person  with  aofioiaiit  laiami 
waft  to  taka  np  tfaia  aubjeot,  it  wi&  reward  him  by  leading  to  tha 
Jmowladga  of  impotttnt  DUtadtologiaal  Uetb  and  unm. 


AMERICAN  PHILOSOPHICAL  SOCIETY. 

July  50,  1S38. — Tlic  Committee  appointed  on  the  communication 
of  Dr.  John  Locke  of  Cincinnati,  read  at  the  last  meetinsr, [consisting 
of  Messrs.  Peter  S.  Duponceau»  R.  M.  Patterson,  and  J.  baxton,] 
made  the  following  report,  which  was  adopted. 

«*  1^  CoBtfyttaa  to  wheoa  waa  lafoiad  the  eoBMBUBieatioii  of 
ProfiBMor  JohnLodM,  of  Ciacinnati,  report  that  it  gives  the  detaiia 
of  a  aeries  of  experiments,  made  for  the  purp(»se  of  determining  tha 
magnetic  intensity  and  dip  for  certain  positions  in  Ohio.  For  these 
experiments  he  had  furnished  himself  in  Lcmdon  with  the  best  ap- 
paratus, and  had  vii)rated  there  two  needles  of  the  form  recom- 
mended by  Hanstcen,  and  one  in  the  form  of  a  small  flat  bar.  Five 
months  afterwards,  namely,  on  the  17th  of  January,  1838,  he  again 
vibnled  tibaaa  noadiea  at  Cinaiimati,  and  Ibinid  tiha  ratio  of  hori* 
aoitfal  iateoMty  at  tha  Ibrmer  pla^^e  to  tiwt  at  the  hitter,  as  follows : 
by  needle,  No.  1,  as  1  tn  MSai;  by  needle,  No.2,  aa  1  1639  ;  by 
No.  8,  as  1  to  1*2037.  Of  these  results  the  nuthor  prefers  the  last : 
inasmuch  as  the  ma|;neti»m  of  naedlai  ia  iiahie  to  dacreaac,  hut  not 
to  increa&e. 

"  On  the  2Uth  of  August,  1837,  he  miide  experimcuLij  with  his 
dipping  needle,  to  determine  the  dip  at  Waatbonni  Gieea,  near 
iiOodoD,  Iho  mean  of  wliich  givea  69^  23'-d. 

'<  On  the  26th  of  November,  1837,  the  mean  of  a  aeries  of  ex- 
poiments  made  at  Cincinnati,  in  lat.  99°  and  loi^.  64°  27' 
W.,  gave  the  dip  —  70  4^>'-7'k 

"  At  Dayton,  Ohio,  in  lat.  39"  44'  N.,  and  long.  84'>  11'  W.,  the 
dip  was  found  to  be  71«  22'" 75  on  the  26th  of  March  1838. 

"  At  Springheld,  Ohio,  in  kt.  39"  53'  N.,  and  long.  83*^  4G'  W., 
the  dip  was  found  on  the  29th  of  March  1838,  to  be  71*  27'-875. 
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At  UriMuw  lat  40»  OS'  N.,  Vm^,  83*  44'  W..  Mwdi  30, 1 888* 

the  dip  was  found  =  71*  d9'*94. 

"  At  Columbus,  the  seat  of  ^vtmmmt  <rf  Ohio,  lat.  39"  57'  N,. 
Imig.  83«  W.,  April  3,  18.18.  the  dip  was  found  =  71"  O4''87o. 

•*  7"hf  iiiterei^t  of  this  paper  is^  much  increased  by  the  circum- 
i»tauce  that  no  accurate;  experiments  on  the  iuteniiity  and  dip  of  the 
BMdk  hm  hemboiatt  been  made  iu  the  United  States^  west  of  the 
Alleghany  imwnrtMM. 

"  The  Committee  oondude  their  report*  bj  irrnmmriMtfnr  tfait 
Ftafottor  XiOd(e'»  commnniffli tkm  be  pimtad  in  tiie  SocMty*.  Tniie- 
actions." 

Sept.  'Jl,  1838. — The  Committrpon  t}!o  solar  eclipse  of  the  18^ 
of  September,  made  a  report  in  part,  ronipnsintr  the  observations 
made  at  PlukUeipiiia,  tlie  principal  results  of -ivhich  are  a:*  follows  : 

Hie  obaerratioiis  made  at  Philadelphia  lue  fifteen  in  iuuaber. 
A  list  of  obaenreia,  tdescopca*  &e.  is  given  in  the  foUowing  table. 
The  correction  in  the  third  column  i»  to  be  added  algdKaiGa%  to 
the  latitude  of  the  place  of  obeervatiao,  to  obtain  that  of  the  Stato- 
House.  +39«56'  58".  The  correction  in  the  fourth  column  is 
likewise  to  be  added  to  the  local  longitade  in  fimtj  to  obtain  that  oC 
the  Stato-Housc,  — S^^O™  39-2». 


No. 


1. 
2. 
3. 
4. 
5. 
6. 

7. 
H. 

9- 

10. 

11. 

12. 
13. 
14. 

15. 


£.  J.  BcsiM  

Win.  Penn  Crcsson... 
Prof.  W.  R.  Johnson 
George  M,  Justice... 
£.0.  Kendall   ..  .. 

Joseph  KnoK  

Isaioh  Liikeus  

Thomas  M'£imb...... 

Prof.  Robwcll  Park 
Dr.  R.  M.  Patterson 

W.  H.  C*  Riggs  

Samuel  Sellers   

Tobias  Wagner   

Scares  C.  WaJker  ... 
WilliunTmiiig  


m 


-700 

-  1-8 

-  1-8 

-  10.0 
-10-0 
-210 

90 
0-4 
6-5 

-  M 

+  0-4 

-  7-5 

-  10-0 
-10-0 
f910 


+ 


+  1-70 
+5-20 

+5-20 
•f2-86 
+2-86 

-HI -39 
+0-86 
+2-33 
+  1-30 
+  1-20 

+2-33 
+<H15 

+2-86 
+2-86 
-1-39 


JS 


MakOTof 
T« 


2-5 

2- 5 

3-  5  ' 
2-5 

2-  5 

3-  5 

1-  8 

2-  5 

2-  5 
5-0 

3-  5 


3-.'> 
5-0 
7-0 


Unknown. 

Jones. 
Dcllond. 

Jones. 

Plbssl. 
DoUond. 

DoHond. 
dow 
do. 
do. 


DoHood. 
Tulley. 
Hilcomb. 


Svy-glas& 
Acbitmatic 

do. 

Gregorian 
I  Dialytic 
!  Achromatic 

I^ialytic 
,  Achromatic 
1  Gregorian 
Equatorial 
Achroraalic 
dc 
do. 
do. 

lierscbeltaii 


3 

o 

c 
% 


smoked 
red 

do. 

do. 
green 

ird 
yellow 

red 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


15 
30 
100 

80 
50 
80 
•20 
60 
50 
100 
50 
40 
80 
100 
200 


A.  Begmmng.  Professor  Johnson  noticed  dark  indentatuma  fr^ 
eight  seconds  after  the  first  disturbance  of  the  limb  ^ 

B.  Arch  of  famt  light,  with  speck  or  brush  in  centre,  round  the 
moon  8  limb  beyond  the  cuspa  j  brash  or  bUae  in  centre  bXIln 
c«.p..  extending  outwards  about  two  dig^  One 

end  prcsentiti-  r  !,right  bead.  ^  ^ 

C.  Arch  of  light  much  increased  in  brightnesi.  the  hruah  » 
blaze,  at  fii.t  nt  the  centre,  now  extends  {J!^c^to^B!7^ 
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tiun  outwarde,  nearly  three  digits ;  cusps  distant  30**  on  sun's  limb, 
a  Iwdcen  poimt  mr  bead  at  CMsh  end.  This  phase  noted  as  that  ef 
thefoniMition  of  the  ring  hy  Nos.  1, 2, 8,4,  and  11. 

D.  Formation  of  ring  or  tneiant  of  oteidaikm  of  limit.  This 
phftM  noticed  as  the  approach  of  two  sharp  well- defined  points  to 
a  contact,  by  Nos.  5,  and  15.  It  Avas  obsorveri  nt  the  instant  when 
the  cusps,  apparently  20"  of  the  ^nu9,  limb  apart,  suddenly  united 
by  t)ie  cxteniiiou  of  four  or  five  huiuuous  beads,  or  rounded  portions 
of  the  sun  s  disc,  by  Nos.  3,  4,  8,  y,  10,  11,  13,  and  14. 

B.  Omitted  m  the  table.  This  letter  teSen  to  tiie  time  when 
the  daik  lines,  desetibed  by  Van  Swinden  and  Baily,  should  have 
appear  (1  They  were  not  seen  by  any  obsemr,  though  carefhUy 
searched  for. 

F.  Perfect  ring,  Uie  beads  of  lig^t  having  united,  or  run  into  eaoh 

other  suddenly. 

G.  Counterpart  of  E,  not  obserred  though  looked  for. 

H.  Rupture  of  ring,  counterpart  of  D.  Took  place  at  a  point 
and  so  noted  by  all  the  obeemrs. 

I.  Appearance  of  beads,  five  or  sec  m  number,  extending  Iron 
cusp  to  cu^. 

K.  Counterpart  of  C,  in  every  respect. 

L.  Counterpart  of  appearance  ju*^t  jtrecedin^^  C.  Brush  or  blaze 
of  light,  narro-wcd  driwii  to  a  sraaJi  space,  '^^  or  4°  on  the  moon's 
border,  exteiiding  outwards  2^  dicits  ;  cusp-  still  Itidkcn  ;i>  srcn  by 
most  of  the  observers.  Nos.  5  luid  io,  however,  haw  no  irregularity 
of  cusps,  no  beads  of  lig^t. 

M.  final  dissfipeavaneeof  arch  at  faint  light,  wiA  brush  of  light 
extending  beyond  the  middle,  lisving  previously  become  very  faint. 
Thisphienonienon  observed  with  great  caie  and  certainty  by  No.  10. 


Phases  observed,  in  mean  times  of  the  Places  of  Observation. 


k1 

C. 

D.| 

F. 

1-  ! 

K.  1 

L.  ! 

M. 

kI 

0. 

P. 

No. 

h.m.' 

fl.  TTJ. 

h.  m. 

b.tn.' 

b.  HI. 

h.  w.  h.in. 

h.m.' 

h.mJ 

b.  in. 

b.m.  h.  m. 

h.m. 

3  13 

4  0^ 

4  3l|4  31| 

4  31 14  35, 

4  35 

4  35 

435; 

4  41 

5  45  5  45, 

5  45 

1. 

s.  ' 

3-9 

s. 
28-4 

«. 

t. 

-70 

27-8 

•. 

s. 

8. 

s. 

3. 

10-7 

•  •• 

10-5 

s. 

15-5 

23-5 

27*5 

290 

•  •  • 

•  •  • 

4-2 

12-2 

4. 

7-4 

•  •  • 

6-3 

12-8 

•  •  • 

27-3 

•  •• 

•  •  « 

•  •• 

•  •  • 

11-3 

5. 

8-3 

• 

«  •  • 

10-9 

•  •  • 

28-4 

•  •  • 

• 

•  •  • 

• 

12-9 

6. 

12-8 

7. 

•  •  • 

•  •  • 

•  •  • 

362 

8. 

•30 

«  «  • 

»  •  • 

18-1 

•  •  • 

29-1 

•  •  • 

•  •  • 

•  •  • 

13-2 

9. 

s. 

19- 1 

•  •  • 

29- 1 

•  •  • 

•  «  » 

•  •• 

s. 

s. 

10. 

7-0 

391 

•  •  • 

191 

•  •  • 

•  •« 

231 

•  •  • 

161 

191 

11. 

7-3 

39-2 

2-3 

16-3 

i 

!29'4 

•  •  • 

36-3 

•  •  » 

•  •  • 

7-8 

12. 

60 

•  •  • 

•  •  « 

16-0 

1  *  *  * 

31 0 

•  •  • 

•  •  • 

«  •  • 

»  •  » 

160 

13. 

61 

1 
1 

s. 

14. 

5-6 

36-7 

15-6  23  0 

28-0 

29-5 

37-0 

420 

•  •  • 

10-0 

130 

160 

15. 

... 

•  •• 

• 

12-9 

I- 

j... 

|38'9 

1 

1  - 

15-0 

•  Doobtltel. 


Digitized  by  Google 


>  =  +  1-2600    +1  1400  +0-9925 


N.  A|jpcaruiice  oi  daik  iiues  extendiug  mlu  Ike  disc,  no* 

liBadb7No«.a,4. 10.  fmd  14.  llwtiiMiioltdbyNM.  Sand  14, 
M  tlie  end  of  tlw  •dipie. 

O.  End  of  Sei^mf,  inftrrcd  hy  each  observer  from  his  notes. 

P«  Final  disappearance  of  the  dark  lines,  the  sun's  disc  havin|f 
returned  its  natural  shape,  Nos.  'A,  4,  10,  and  14,  inferred  the  tiraf 
of  O  a«  at  «omp  iTi«tant  intermediate  between  N,  and  P,  Thv  time 
of  external  coutact  difficult  to  determine  on  account  ol  thiH  irn^» 
larity. 

For  tib*  oonvenieoM  of  oonpaton  tko  local  tivoa  ibow  cim 
hM  bM  Mdmd  to  tlidr  Mffic^)^^ 

hf  E.  O.  Kendall*  lijrinomi  of  his  formulae,  in  vol.  xx.  of  the  Journal 
of  the  FfankUn  Institute,  p.  125,  which  givw  the  following  values 
for  the  variation  of  the  local  timc.«  of  the  se^'cral  phases,  for  a 
▼anation  of  tenrestnal latitude  or  1  i  Lntudc  as  follows : 

B«gLriHitig.  Uiag.  End. 

^*vf^  w        '''''^  \  «-0  0397    -0  0382    -0  0343 
V  tefr»  lat. 

Vftri«lioafor+  oraaatl* 

of  terr.  long,  in  tune, . 

The  meant  of  his  mults  for  the  Slito-House  giving  to  aadi  ob- 
••mition  its  proper  walght  fai  mmn,  tiaie  of  the  State  Home,  wt. 

Beginning   3**  iS*"  10»*06 

Formation  of  ring    4  3118' 76 

Rupture  of  ring    4  85  81  *35 

End   5  45  15  -46 

Doratioaofodiiiae   S  99  5*40 

Dmtkmof  ring   0    4  19 '59 

I^.  Patterson  read  a  paper  by  Professor  Charles  BooByeMtfa.  of 
the  University  of  Virginia,  containing  '*  Notes  of  Experiments  made 
August  22  to  25,  1838,  with  the  view  of  determining  tlie  deptAk  of 
the  Sea  by  tht^  Echo.'* 

TliiM  paper,  which  was  not  offered  for  publication  in  the  ^ciety's 
TransactionSf  states  that  the  generally  received  notions  in  regard  to 
tha  intemtty  of  aoiind  in  water,  and  tne  dlatanee  to  which  it  la  oon* 
Tejred,  had  suggested  to  Mr.  Boanycastle  some  years  ago,  the  Idem 
that  an  audible  echo  mig^t  be  returned  from  the  bottom  of  the  sea, 
and  the  depth  be  thus  ascertained  from  the  known  velocity  of  sound 
in  water.  'J'he  probability  of  this  view  wa?  dct  mcd  nt  least  suiH-* 
cient  to  justify  an  experiment;  and  accordingly  the  Navy  Com- 
miBsionera  authorised  the  construction  of  the  necesisary  apparatus* 
and  Captain  Gedney,  of  the  U.S.  brig  Washington,  attached  to  the 
ooaat  tnrvey,  vohmteered  bis  servieai,  and  tiietue  of  hia  Toael,  mod 
authority  to  this  effect  was  liberally  granted  by  the  Seerataiy  of 
the  Treaauryf  Mr.  Woodbury. 

Tlie  apparntii",  wliich  is  fully  described  in  Mr.  Bonnycttetle's 
paper,  consisteti  lirst  of  a  petard  or  rhnmbrr  of  cast  iron  2^  inrhfs 
in  dinmeter.  and  !^che^•  lung,  with  i?uitabie  an'angement*  tor 
liiiiig  gunpowder  m  it  under  water;  secondly,  of  a  tin  tube,  8  feet 
long  and  1^  indi  in  diameter,  terminated  at  one  end  by  a  conical 
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trumpet- mouth,  of  which  the  diameter  of  t!ie  base  was  20  inches, 
and  the  heiglit  of  the  axis  10  incheg  ;  tliiidly,  of  a  very  sensible 
iufttrumeut  for  measuring  small  intervals  of  time,  made  by  J.  Moii« 
lMidcMi»  of  Waihington,  wui  ^pUob  wm  cqpilito  of  iadMOtiny  tt* 

was  roughly  made  on  board  the  vawal,  in  imitatioii  of  that  iMil 
by  Colladon  in  the  Lake  of  Geneva,  and  consisted  of  a  ^ort- 

pipe,  44  inches*  in  cliameter,  closed  at  one  end  and  capable  of  bein^ 
pbiiig-{'d  fi.)ur  tVut:  in  the  wntiT,    The  bell  waa  also  ti"huny, 

and  au  airangemeat  made  lur  riiigmg  il  uudcr  water. 

On  the  22nd  of  August,  the  bris  left  New  York,  and  in  the  eveoii^ 
ite  OMpHfiWiHtl  WQffO  COIWIillBftOn*    Ib  thflMt  Htm  BoUBJf OmUo  Wt 

miitod  \gf  ibo  oomi— wdtr  wd  oAoon  of  dit  vmoI,  tnd  bj  Dr. 
Bobift  M.  ftftlfiioii»  wiiD  Ind  htm  i&rited  to  nakt  one  01  tlw 

p«rty. 

In  the  first  experiments,  the  bfil  wa«  plunged  about  a  fathom 
under  water  and  kept  ringing,  while  the  uperation  of  the  two  hear- 
ing instruments  was  tested  at  the  distance  of  about  a  quarter  of  a 
mile.  Both  instruments  performed  Ici^s  perfectly  than  was  ex- 
pootad.  the  aoiM  of  tfco  irwros  greaHj  intvfbriug,  in  botli  witii 
Hie  pow«n  of  Imiiii^.  In  the  trBinpeti«h^podappoiitQe,t]ieriag« 
ing  of  the  mtHM^  mn  the  Uow  of  ^  iraies,  vet  partly  guarded 
against  by  a  wooden  casing ;  but,  as  it  was  open  at  both  ends,  the 
oscillation  of  the  water  In  the  tube  was  found  to  bp  a  still  greater 
inconvcnit  nee,  so  that  the  sound  of  the  beii  wi^  better  heard  with 
the  cylindrical  tube.  At  the  distance  of  a  quarter  of  a  mile,  this 
soond  was  a  sharp  tap,  about  the  loudness  of  that  occasioned  by 
the  fltriking  the  baefc  ol  %  penknile  egnnit  en  ifott  wise ;  tt  the 
^fyji^ftdn/^  of  n  mile  the  eomd  vie  no  longer  endiMo 

In  the  teoond  experiments,  the  mouth  of  the  eone  in  the  tnimpet 
apparatus  was  closed  with  a  plate  of  thick  tin,  and  both  instruraenta 
were  protected  by  n  pHrcelling  of  old  canvas  and  rnpe-vnrn,  at  thn 
part  in  contact  with  the  suriaceof  the  water.  In  these  exjx  riTncnts 
the  cone  was  placed  at  right  angles  to  the  stem,  and  the  mouth  di- 
rected towards  the  sound.  The  distances  were  measured  by  the  in- 
terral  elapsed  between  the  obierfed  teh  and  report  of  a  ptent  At 
the  diitinoe  of  140O  feet,  the  conical  inetranent  ins  nond  ooMi« 
derably  superior  to  tiie  cylindrical,  and  at  gieitfer  distances  the  en^ 
periority  became  so  decided,  that  the  latter  was  abandoned  in  all 
suh«eqncnt  rxperiments.  At  the  distance  of  5*270  feet,  thr  brl!  was 
heard  with  sik  h  distinctnese  as  left  no  doubt  that  itcouUi  have  been 
heard  halt  a  mile  further. 

The  sounds  are  stated  in  the  pap^  to  hare  been  less  intense  than 
duMe  in  air,  end  seemed  to  be  conveyed  to  lev  distances.  The 
character  of  the  sonnd  was  also  vhoBy  changed,  and,  from  other 
experiments,  it  aiqpeared  that  l^e  blow  of  a  watchmaker's  hammer 
against  a  small  bar  of  iron  gave  the  same  sharp  tick  as  a  heavy 
blow  aL'-aln-it  the  large  shi]»*.s  bell.  It  wc  11  Icnown  that  Franklin 
heard  the  sound  of  two  btunes  struck  together  uik1<  r  water  at  lialf  a 
nule  distance ;  yet  two  of  the  boat's  crew«  who  plunged  their  heads 
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below  tlic  Wtiter,  when  at  a  somewkuL  less  dij»taoce  from  the  bcll« 
wete  uoabke  to  hear  its  aound. 

On  the  24th  of  AngoBt,  the  veeid  httving  proceeded  to  the  Otdf- 
streaa,  eiperimenti  veie  made  with  the  view  for  iriuch  the  voyage 

vma  undertaken ;  that  is,  to  ascertain  whether  an  echo  ironld  be 
returned  tlirouirh  wnter  from  the  bottom  of  the  ?ert.  Some  diffi- 
culties were  at  hr^t  presented  in  exploding  the  l^hi  underwater, 
but  these  were  at  lengtli  overcome,  llie  heaimg-tubc  was  bal- 
lasted so  ab  to  ttiiik  vertically  iu  the  water.  The  observers  then 
went  With  thia  instrument  to  a  dtatanee  of  about  150  yards  from  tht 
ireseel,  and  the  petard  waa  loweied  over  the  atem,  aibovt  tfarce 
fathoms  under  water*  and  fivad.  Tlie  sound  of  the  ezploBiai|»  as 
heard  by  Mr.  Bonny  castle,  waa  two  sharp  distiiict  taps,  at  an  m> 
ter\'^al  of  about  one- third  of  a  «econd.  Two  sounds  with  tlic  same 
interval  were  abo  elearly  heard  on  board  the  brig ;  but  the  eharac- 
ter  of  the  sounds  was  different,  and  each  was  accompanied  by  a 
slight  shock.  Supposing  the  second  sound  to  be  the  echo  of  the 
first  from  the  bottom  of  the  aea,  the  depth  should  have  been  about 
190  Mboam, 

To  ascertain  the  real  depth,  the  sounding  was  made  by  the  or* 
dinaty  method,  but  with  a  lead  of  70  pounds  weight ;  and  bottM 

was  distinctly  felt  at  o50  fathom??,  or  five  fiirlongss.  The  second 
sound  could  not,  tliercfnre,  liave  been  the  eclio  of  the  first  ;  and 
this  was  proved  on  tlie  following  day,  by  repeating  tlie  experiment 
in  four  fathoms  water,  when  the  double  buuud  was  heard  as  before, 
and  with  the  same  intervaL 

The  conehiskm  from  thete  experiments  is*  eifiicr  that  an  echo 
cannot  be  heard  from  the  bottom  of  the  sea,  or  that  some  more  ef- 
feetoal  means  of  producing  it  must  be  employed. 

Oct.  5,  1838— The  Committee  on  the  solar  edipse  of  tiie  latil oC 
September,  made  a  further  Report  in  i)art. 

'1  hib  portion  of  the  report  embraced  the  observ  ations  made  in  the 
vicinity  of  Philadelphia,  of  which  the  following  are  the  principal 
results,  arranged  in  the  order  In  whidi  they  were  teeeived,  and  with 
one  exception,  in  mean  time  of  the  phce  of  ohaervatioo ;  the  kngt* 
tudm  bdmg  reckoned  from  Greenwich. 

No.  16.  by  Robert  Treat  Paine,  Esq.,  at  the  west  front  of  the 
Capitol,  Washington.  T.ntitiide  38"  53'  23",  as  determined  by  Mr. 
Paine  with  his  Troughton's  sextant.  Longitude  5h.  8ra.  8s.  west. 
With  3^  feet  equatorial,  green  screen  glass.  Time  by  three  chrono- 
meters, regulated  by  easteni  and  western  altitudes  of  sun  and  stars 
with  hisIVoughton's  sextant. 

Beginning   3*  6"  9*^58 

Formation  of  ring   4  24  28  *15 

Rupture  of  ring    ..:   4  .?o  is -55 

End    5  39  .54  -89 

Duration  of  eclipse    2  33  45  -31 

Do.  of  rmg   0    5  50  40 

"  The  ring  formed  instantaneously,  and  broke  nearly  so.  No 
beads  were  seen,  nor  the  dark  lines  mentioned  hj  Mr.  Baily,  nor 


Digitized  by  Googl 


% 

% 

\ 


American  Philosophical  SocieU/*  i>4 1 

the  light  round  the  moon,  although  aU  were  looked  fofr. ,  No  dii* 
tortion  of  the  mooa'e  limb  could  be  seen,  and  the  cusps  of  the  son, 

before  the  rin^  formed,  were  as  sharp  as  needles," 

No.  17,  by  Lieut.  Gilli?s,  U.S.N.,  at  the  Marine  Observatory, 
Washington  City,  N.  8",  W.  0  08*  in  time  from  the  Capitol,  witli 
a  feet  achromatic,  green  screen  glass,  power  50.  Astrouomicai 
dock  regulated  by  a  five  feet  transit  instrument. 

Beginning    8^  6"  10**4 

FomietiDn  of  ring    4  24  28 '4 

Rupture  of  ring   4  30  18*9 

End   5  39  56  -4 

Dnmtion  of  eclipse   2  33  46  '0  » 

J)o.  ot  ring  *  . .  0    5  50  '5 

*'  At  beginning  of  eclipse,  limbs  sharp  and  well  defined.  The 
same  at  formation  and  rupture  of  the  ring,  only  in  ^the  former  the 
ligfat  seemed  to  flash  round  the  moon's  limb."  Two  detaehed  aiched 
portions  of  the  ring  were  seen  separated  from  the  cusps,  "  whfle 
the  space  between  presented  points  of  light  (beads)  only." 

No.  18,  by  Prof.  Elias  Lumis,  at  the  Observatory  of  the  Western 
Reserve  College,  Ohio.  Latitude  41^  14'  4-2"  N.  Longitude 
5**  25"  35"  W.  With  n  frvi'-li  ct  equatorial,  mounted  on  a  stona 
pier  under  a  revolving  dume,  with  yellow  screen  glass,  power  150 
nearly.  Astronomical  clock  regulated  by  ad0*inch  transit  circle  by 
Stmins. 

Beginning      27"  26*7'  sidereal  time. 

Other  phases  lost  by  clouds. 
Nos.  19  and  20,  by  J.  Gummere  and  his  son  S.  .1.  Gummcre,  at 
the  Haverford  School  Observatory,  Chester  County,  Pa.  Latitude 
41"  1'  VI"  N.  Longitude  l"'  16«  W.  With  two  feet  tele- 
scopes  by  TuUey,  with  red  screen  glasses,  power  75  nearly.  As- 
tronomical clock  regulated  by  a  Dollond's  portable  transit  instru* 
ment. 

Beginning   S»»  12-17^2 

Formation  of  ring   4  30  29-2 

Rupture  of  ring   4  34  44  -8 

End   5  44  28-7 

Duration  of  eclipse   2  32  11 '5 

Do.  of  ring   0    4  15  'G 

Arch  of  iauiL  light  witli  brush  in  centre,  seen  before  the  forma*, 
^ntif  the  ring,  Aroh  seen  after  niptnre,  brush  of  light  not  recol- 
lected. Formation  and  rapture  of  the  ring,  by  broken  portions  of  tli  a 
sun's  border,  several  in  number*  not  round  like  beads*  but  arched 
portions  of  the  ring.  These  continued  several  seconds ,  and  then 
suddenly  united  in  the  first  instance,  and  separated  in  the  last* 
without,  however,  exhibiting  the  dark  lines  figured  hy  Baily. 

Nos.  21  and  22,  hy  Charles  Wister  and  his  son  Caspar  E.Wister, 
at  liic  Observatory  of  the  former,  Germantown.  Latitude  40®  1'  59". 
Longitude  2^7  ui  time  mt  of  the  State  House,  ivith  2j^  and  2 
feet  Gregorian  reflectors.  Astronomical  dock  regulated  by  a  8  feet 
transit  Instrument, 
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C.  Wiiter.  C.  £.  WiMW. 

Beginning   3»'12'»56^-4  3M2»54*'4 

Formation  of  ring          4  31    9 '4  4  3i    8  4 

Rupture  of  ring   4  35  18  *4  4  35  18  *4 

End   6  45   8*4  5  45    7  *4 

Duration  of  «dipM....  S  82  15*0  3  82  13  0 

Do.  of  ring   0    4   9*0  0   4  10*0 

"  The  lucid  points  fLnd  daik  iataivwillg  ^paoM 
closely  to  Bailv's  de^rrij^tion," 

No.  23,  by  .Juhu  GiIm  utn,  Ijatitude  9"*7  N.  Lon^tude  0*3*  in 
time  west  of  tlie  Obaei\atorj'  of  Haverlord  School.  Witii  a  3^  feet 
DgUond  achromatic,  power  80. 

B^jaadDg   8i*ia*l8*-6 

Fonnation  of  ring    4  80  31*8 

Kuptuit  of  ring  (nol  repoiM) 

End   6  44  26  6 

Duration  of  eclipse    3  32    8  '6 

Do.  ot  mig  (not  rt  jnii  ted). 

No.  24,  by  Prof.  James  Hamilton  of  Buriington,  New  Jersey, 
Latitude  40*=*  5'  10"  N.  C^l'  in  time  east  of  State  Hou^e,  Phila- 
delphia. With  a  five  feet  achromatic,  power  80,  clock  regulated 
by  eqoftl  altitiidM  witii  a  aestant 

Begimung   8^14"'38^7 

Foimation  of  ring   4  32  32  G 

Ruptuncfring  %   4  36  19*6 

End    5  46    8  5 

Duration  ot  eclipse   2  31  44  8 

Do.  of  ring    0    3  47  0 

"  The  phases  of  the  ring  are  the  perfect  formation  and  perfect 
fopture,  witfaont  fefeience  to  bwuii.  No  ilatk  linea  aeen/' 


LXXIIL  InM^enee  0nd  MisceUoHeaiu  JrticUs* 

PROCEEDINGS  OF  THE  COMMI J  TEE  OF  COMMERCE  AND  AGRI- 
CULTURE OF  THE  RO\ AL  ASIATIC  SOCIETY  OF  GREAT  BRITAIN 
AND  lEELAND. 

THE  first  Number  of  tlie  Proceedings  of  this  Committee  hub  up« 
paarad,  and  thevahiabla  informatian  wbiehtliispampbletCQiitaina* 
ftdiy  beats  out  1^  expectations  ^rbidi  tti  fonnation  jnstiflad  la  ia 
antertakdng.  The  reports  of  lliis  Committee  cannot  fail  to  poaaaaa 
high  interest  for  the  merchant  and  manufacturer,  as  pointing  out  the 
much  neglected  resources  of  our  extensive  Indian  posse^eion",  aa 
indicating  new  sources  of  lonc^-know  n  iirticlcs  of  commerce,  and  de- 
scribing new  substances  wtU  uUajJted  iis  v>ubstitutes  for  many  of  thoa« 
waU  known,  and  at  present  imported  from  foreign  countries. 

Tha  Pnoaedings  contain  abatraeta  of  a  aaviaa  of  papen  onvaitaiia 
important  inbjeota  $  amongst  which  are  cotton,  rioa,  silk,  caontehooo, 
tanning  substances,  dye-»iuifs,  medicines,  oils,  and  oil-seeds ;  theae 
are  prindpaUy  by  Dr.  Royle,  the  Secvetaiy  of  the  Comaiittae;  Mr. 
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B.  Solly,  Jun*,  their  Chemical  Analper ;  Mr.  Southey ;  Mr.  Gibion, 
of  the  Bombay  Medical  Establishment ;  Mr.  Heath,  of  the  Indian 
Iron  and  Steel  Company;  Mr.  Hu:j:Ii' ol  Tiiimvelly ;  Mr.  Sievier, 
Superintending  Manager  of  the  London  Caoutchouc  Company;  Dn. 
Cantor,  Lush,  and  GeddeSj  &c. 

We  look  forwtvd  with  gvmt  Intereit  to  tiia  mJdiolkn  ealira  of 
the  poptn  which  hav  beak  commgnkotad  to  th»  Committee  \  and 
we  hope  that  it  will  meet  with  that  eneouragement  which  the  im* 
portaiLce  of  its  objeoti  entitiea  it  to  eipoet. 

•BFAftATION  OF  £TUYLE  (etHULE,  ETUKABUM,  s  4  C  -f  £  U«) 

BY  C.  LOWIG. 

Small  pieces  of  potassium  are  placed  in  a  glass  tube  3  to  5  lines 
wide  containing  chloride  of  cthyle ;  a  powerful  action  ensues,  and 
the  metal  becomes  covered  with  a  white  crust,  which  should  be 
broken  up  so  at  to  caxue  a  freih  metiUio  surface  to  be  exposed  to 
theiotfoBofthe  ihdd.  The  mixture  soon  begins  to  boil:  a  tube 
hnC  at  right  angles  should  be  fixed  In  the  mouth  of  the  large  one, 
to  eonnect  it  with  a  receiver  kept  oool  by  a  freezing  miztufs; 
chloride  of  ethyle  immlxed  with  any  other  product  dii^tils  over. 
Ultimately,  if  sufficient  chloride  were  present,  nil  the  potassium  be- 
comes converted  into  the  white  crust ;  if  thi.s  be  exposed  to  heat,  it 
gives  off  an  intlammable  ^as,  becomes  black,  and  by  exposure  to  air 
Undergoes  rapid  oombnioon. 

When  the  white  erast  Is  pkoed  In  water  it  dlsoolves,  hydrogen 
gas  being  e^'olved ;  on  agitating  tiie  watery  solution  with  aether, 
and  decanting  the  sethereal  solution,  a  volatile,  oily  fluid  is  obtained 
by  evapomtir^r  it  in  vanto  at  a  low  temperature.  This  fluid  bnrna 
wi^  a  vivid  flame,  has  a  peculiar  soap-like  odour,  and  very  acrid 
taste. 

On  submitting  the  white  powder  obtained  by  the  action  of  potas* 
dum  on  chloride  of  ethyle  to  tnalysis  by  eombnstion  with  oilde  of 
topper,  it  yields, 

0-870  carbonio  add  aet  0*2405  carbon, 
0*450  water         =  0  0500  hjdjrogen  ; 
and  100  parti  will  ronseqointly  consist  of 

Ca)h  II   8*2-79 

Hydrogen   17*21  100* 

or,      4  atoms  carbon      305 '741        4  atoms  carbon  24 
10  atoms  hydrogen    0*2-40/    '   5  atoms  hydrogen  5 


atoms  of  ethyle     368*14  atoms  of  ethyle  29 

eqiiivalent  to  83*05  carbon, 

16*95  hygrogen, 

100* 

whiflh  approachea  very  closely  to  the  result  of  experiment. 

FVont  these  eiperiments  Ldwig  concludes,  that  by  the  tetioB  of 
potassium  on  chloride  of  ethyle,  chloride  and  eihyliik  of  potaiiltttu 
(Aeihylkalhtm)  are  formtd»  the  latter  combinetion  being  deeonpoeed 


i^iy  j^ud  by  Google 


544  inidUgetiee  mid  Mi$edUmetm  At^deu 


by  the  action  of  wafer,  fi  tting'  free  the  ethyle,  either  pure  or  as  an 
hydrate.  Lowig  further  remarks,  that  a  combinatioa  of  ethyle  with 
sulphur,  analogous  to  that  with  potassium,  exists,  and  may  be  pre- 
pared by  adding  an  alcoholic  solution  of  sidpburet  of  potawiuia  to 
chlofide  of  ethyle ;  in  a  diott  tiine  eUofide  of  poteuiiini  it  de« 
poHted,  and  the  an^plinnoiis  oombiiiatiQii  left  Id  aciution. 

FoggendoiCifiHMini,  46,  p.  347.  Oct  18S8. 


8EPAEATIOH  OF  FB08PHORUS  FROM  ITS  OXIO£»    BY  Jf* 

All  ( iieini^^ts  who  hfive  prepared  oxide  of  phosphoni«  by  the  usual 
methud  uf  ijuniin^^  phosphorus  under  water  by  R  current  of  oxygen 
gas,  are  awiue  that  a  considerable  ^uautity  ol  iiee  phosphorus  ad- 
Soves  meehanlcally  to  the  oxide  tfaw  obtained;  and  that  itia  le* 
moved  'witli  extreme  diiBcnlty,  however  caatioiuly  tfao  dIttillatioB 
amy  be  eondiieted.  Thia  dhfioulty  ia  derived  from  ^  ciictim- 
stances,  that  if  a  current  of  gaa  free  i^om  oxygen  be  not  continually 
passed  into  tlie  distillatory  apparatu."*,  and  the  heat  be  not  carefully 
recrulHted,  the  oxide  of  phosphorus  de^omjwses  very  readily,  while 
too  low  a  temperature  does  not  ccnujili  tely  expel  the  phosphorus. 
Some  good  methods  of  obtaining  o>Lidc  of  phosphcurus  have  lately 
been  published,  aoMmg  others,  timt  of  M.  Levemer,  by  chloride  of 
phoe|riionia,  irfaich  leavea  nothing  to  be  wished  for;  botM.  Botlgcr 
thinks  that  hia  proc^  is  probably  more  easy  of  ex^nition.  He  has 
found  that  sn^Nuiret  of  carbon  is  of  all  known  bodies  the  best  sol- 
vent of  phosphorus;  in  fact,  contrary  to  the  generally  admitted 
opinion,  that  this  substance  can  dissolve  only  8  parts  of  phu^iiho- 
ru9,  he  has  proved  that  it  can  dissolve  20  at  a  mean  temperature, 
whereas  the  oxide  of  phosphorus  is  not  at  all  acted  upon  by  it ;  the 
method  which  he  proposes  ia  tiie  following :  put  the  impure  oxide 
of  phosphoros,  obtained  by  eomboation,  intoa  laige bottle, poor  anl- 
phuret  of  carbon  upon  it,  m  ith  an  equal  measure  of  absolute  alco- 
hol :  cork  the  bottle,  and  shake  it  well  for  about  a  minute,  then 
allow  the  oxide  to  subside,  and  pour  off  the  phosphorized  liquor  :  re- 
peat this  operation  with  a  fresh  portion  of  the  sulphuret  and  alcohol, 
and  then  put  the  oxide  of  phosphorus  on  a  filter,  and  wash  it  first 
with  alcohol  and  then  with  water ;  after  this  dry  it  by  exposure  to 
the  air,  or  what  is  still  better  under  a  recdver  over  sulphuric  acid. 

The  product  thus  obtained  appears  toposseaa  all  the  propeitaea  of 
pure  oxide  of  phosphorus ;  when  heated  in  the  air,  it  resists  com* 
bustion  at  a  higli  temperature.  When  mixed  with  chlorate  of 
potash  it  I  roduces  u  strongly  detonating  powder,  violent  exi)losion 
taking  place  even  during  mixture,  without  employint!:  nny  consider- 
able pressure.  It  is  desirable  to  determine  by  aualysis  whether  the 
oxide  obtained  by  this  process  is  similar  to  the  yellow  oxide  procu- 
red by  that  of  M.  Levonrier,  According  to  Pelonae  the  oxide  obtaioied 
by  combus^on  and  purified  by  ditriUation  consisti  of  8  ats.  phos- 
phorus 4-  1  at,  oxygen,  while  that  procured  by  the  decomposidon 
of  the  chloride  consists,  accordinf^  to  Leverrier,  of  4  ato.  pfaoaphorus 
-f-  1  at.  oxygen.-— Joara.     tkwr.  Feb.  1839. 

INDEX 


Digitized  by  Googl 


INDEX  TO  VOL.  XIV. 


ii.BBENE  (M.  A.)  on  the  influence 

of  native  magnesia  on  the  gennination 
and  fructification  of  vegetables,  238. 

Acetone,  on  the  action  of,  on  the  bi- 
chloride of  platinum,  84. 

Acids  :—acon!tic,  76^  aUotanic,  232; 
carbonic,  equilibrium  of,  in  tlte  atmo- 
sphere, and  its  influence  on  vegetation, 
S65;  chloro-chromic,  '230 ;  cyanoxalic, 
232 ;  erylhric,  221 ;  hydrocyanic,  1H6; 
me&oxalic,  233  ;  niykomelinic,  234  ; 
nitric,  products  obtained  by  the  reac- 
tion of,  on  alcohol,  324  ;  oxalbydric, 
329 ;  oxaluric,  23.5 ;  parabanic,  234  ; 
selenic,  preparation  of,  396  ;  uric,  231. 

JEther,  hyponitrous  preparation  of,  326. 
,  valerianic,  on  the  composition  and 
properties  of,*74. 

^tilers,  on  the  theory  of  the,  163. 

Air  and  light,  effects  of,  in  r^toring 
faded  colours,  416. 

Airy  (O.  B.),  a  catalogue  of  726  stars, 
reduced  to  1830,  228;  experiments  on 
iroQ-built  ships  for  the  purpose  of  dis- 
corering  a  correcdon  for  the  deviation 
of  the  compass  produced  by  the  iron, 
497. 

Akohol,  action  of  chloride  of  nnc  on, 

156 ;  observations  on  some  of  the  pro- 
duett  obtained  by  the  reaction  of  ni- 
tric acid  on,  324. 

Aldehyd,  production  of,  329. 

Alloxan,  properties  of,  231. 

Amiien,  composition  of,  156. 

Ammonia,  action  of  the  sulphate  of,  on 
glass,  75;  use  of,  in  fixing  photo- 
graphs, 474 ;  oxalurate  of,  235. 

Amygdal  in,  decomposition  of,byemulsin, 
114. 

Analyses: — of  fire  damp  from  coal  mines, 
1;  of  native  iron,  32;  of  valerianic 
aether,  74^  of  fossil  copal,  87j  of  or- 
ganic mineral  substances,  M ;  of  be- 
rengelite,  £2 ;  of  middletonite,  92 ;  of 
guaquilite,  93 ;  of  naphthalin,  152 ; 
of  wax,  155 ;  of  the  oil  of  potatoes, 
156 ;  of  a  mineral  water,  SOI  ;  of  re- 
sins, 340;  of  rose  mica  Icpidolite,  3ii3; 
of  pcrikline,  397  ;  of  oligoclas,  328 ; 
of  delvauxenc,  474  ;  of  idocrase,  476. 

Analytic  crystals,  observations  on,  LQ. 
Third  Series.  Vol.  LL  No.  22.  J 


Arsenic,  on  the  separation  of,  from  cop- 
per, m 

Arteries,  on  a  remarkable  property  qf, 
174. 

Asia  Minor,  geology  of  a  part  of,  455. 
Astronomical  observations  made  atWtlna 

in  1835,  67. 
 refractions,  on  the  theory  of,  276, 

342. 

 Society,  proceedings  of,  CTj  226, 

814.  521. 

Astronomy  ■ — on  the  shooting  stars  of 
Nov.  12^  1838,  39j  astronomical  ob- 
servations made  at  Wilna  in  1835,  61 ; 
determination  of  the  parallax  of  (^gni 
(61),  (JS ;  on  the  passage  of  the  moon 
across  the  Pleiades  in  1539,  111 ;  a  ca- 
talogue of  726  stars  reduced  to  1830, 
22S;  on  tlie  theory  of  astronomical  re- 
fractions, 276,  342 ;  on  a  curious  ac- 
count of  the  comet  of  1472,  260 ;  on 
the  annular  eclipse  of  the  sun.  May  15, 
1836,  229;  on  the  parallax  of  a  Cen- 
iaurif  316  ;  method  of  determining  the 
longitude  by  moon-culminating  stars, 
521 ;  on  the  suspected  variability  of  a 
Qudopeia,52&i  observations  of  Encke's 
comet,  529 ;  on  Ptolemy's  catalogue 
of  stars,  530  ;  observations  on  the  solar 
eclipse  of  Sept.  18^  1838,  536,  540;  on 
errors  of  heliocentric  longitude  and 
ecliptic  poUr  distance  of  i'mm,  22S  ; 
on  the  position  of  LacaiUc's  stations 
at  the  Cape  of  Good  Hope,  522. 

Atmosphere,  on  the  colours  of  the,  419. 

Azote,  on  the  absorption  of,  by  planta, 
237. 

Babbage  (C),  Prof.  Moirs  repl^  to  his 
pamphlet  on  tlie  decline  of  science  in 
England,  296. 

Babylonia  and  Chaldiea,  on  the  alluris 

of,  426. 

Baily  (F.)  on  Ptolemy's  catalogue  of 

stars,  530. 
Barometer,  description  of  a  compensating, 

adapted  to  meteorological  purposes, 

367. 
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Drawing,  pbotogeuic,  on  the  art  of,  196% 

Drury  {Rev,  T. ),  notice  of  electrical  ex- 
citation of  a  leather  strap,  126. 

Diilong  I  P.  L-I,  notico  of  the  late,  65. 
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perienced in  the  neighhourhood  of, 
Jan.  7th,  1839, 

Dumont  (M.)  on  the  composition  of  a 
now  pho&phatc  of  iron,  474. 

Earth,  on  the  state  of  the  interior  of  the, 
52.  215. 

Earth  worms,  curiou^t  hahit  of,  159. 
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tain, S7a 

Eclipse,  solar,  of  SepU  18,  1838,  obser- 
vations on,  .'i'Mi,  5  K). 

Ecliptic,  on  the  obliquity  of  the,  314. 

Edinburgh  Society  o3f  Arts,  proceedings 
of,  463. 
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theri  um  in  the  new  red  t»andstone  of 
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Ebrenberg  (Carl)  on  the  selcniuret  of 
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Ehrcnberg  (Prof.  G.),  award  of  Wollas- 
ton  medal  to,  274 ;  discoveries  respect- 
ing fossil  infusoria,  377. 

Electric  force  of  the  Gymnotus,  on  the 
character  and  direction  of  the,  2LL 

Electrical  excitation,  notice  of,  in  a  lea- 
ther strap,  126. 

 light,  pbo&phortsscent  power  of, 

394. 

Eiectrici^,  experinaeotal  researches  in, 

34. 

Electrodes,  on  the  polarised  condition  of, 

446. 

Embryology,  researches  tn,  493. 
EmuUin,  <iecompo:>ition  of  amygdalin 
by,  414. 

Encke's  comet,  obM?rration8  of,  529. 

Epps  (.Mr.)  on  the  method  of  determi- 
ning the  longitude  by  moon-culmina- 
ting stars,  !i2L 

Ergot,  anatomical  and  pbysiologtcal  na» 
ture  of,  461. 

Ethyle,  oo  the  separation  of,  S4i. 

Euclid,  on  a  certain  demonstration  of, 
126. 

Faraday  (Prof. ),ezperimental  researches 
in  electricity,  eleventh  series,  34; 
award  of  Copley  medal  to,  132;  on 
the  general  magnetic  mlations  and 
characters  of  the  metals,  161 ;  on  the 
character  and  direction  of  the  electric 
force  of  the  Gymnotus,  211 ;  chemical 
account  of  the  Cold  Bokkcvcid  mete- 
oric stone,  368. 
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amination of,  L 

Fishes,  on  the  male  organs  of  some  of  the 
cartilaginous,  363. 

Fluids,  on  the  equilibrium  of,  37. 

Forbes  ( Prof.),  award  of  Rumford  medat 
to,  13£;  on  tlie  colour  of  steam  under 
certain  circumstances,  121  ;  Mr.  Web- 
ster's reply  to,  184  ;  on  the  colours  of 
the  atmospht  re,  419. 

Fossil  remains  of  Palseotherium,  Ano- 
plotherium,  Choeropotamui*,  4fi ;  of 
Glyptodon,  51&. 

Fox  (R.  W.)  on  the  formation  of  metal- 
lic Teins  by  voltaic  agency,  145. 

Fritzsche  (M.)  on  two  crystallized  sili- 
cates of  soda,  12, 

Fyfe  (A.)  on  recent  improvements  in 
photographic  drawing,  463. 

Garden  (  P.)  on  the  hurricane  of  Jan.  7th, 
1839,  360. 

Gases,  on  the  combination  of,  by  plati- 
num, 127. 

Gauss  ( Prof.),  award  of  the  Copley  me- 
dal to,  57i  LiL 

Gautier  (M.j,  observations  of  Encke's 
comet,  223^ 

Gcologiod  .Society,  proceedings  of,  48, 
141.  220,  302.  370;  address,  419. 
502. 

Geology  : — geological  features  of  Co^ 
lombia,  lOj  95^  LUi ;  on  the  formation 
of  metallic  veins  1^  voltaic  agency, 
145;  on  the  state  of  the  interior  of  the 
earth,  52,  215  ;  on  a  method  of  distin- 
gui&hing  trap  from  basalt,  237  ;  on 
the  drift  from  the  chalk  of  Norfolk, 
Suffolk,  &c.,  5Q',  on  impres«ons  and 
casts  oi  rain  iu  lite  quarries  of  Storetou 
Hill,  Cheshire,  ;  on  an  earthquake 
in  the  Island  of  St,  Mary.  22Q  ;  on  the 
classification  of  the  older  stratified 
rocks  of  Devonshire  and  Cornwall, 
241,  317,  351 ;  on  a  mineral  spring, 
Menero  Downs,  300 ;  on  the  geology 
of  the  neighbourhood  of  Lisbon,  :i01 ; 
on  the  parallel  roads  of  Glen  Ro^r, 
361 ;  on  the  formation  of  mountam 
chains  and  volcanoes;  on  a  probable 
cause  of  certain  earthquakes,  370;  on 
the  alluvia  of  Babylonia  and  Chaldara, 
426  ;  on  the  geology  of  a  part  of  Asia 
Minor,  435,  510;  on  the  geolo<jy  of 
South  Africa,  510;  physical  researches 
in,  464. 

[For  fitssU  remains  tee  PaloMjntology.] 
Glen  Roy,  on  the  parallel  roads  of,  361. 
Glyptodon,  on  a  tooth  of  the,  516. 
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moon  across  the  Pleiades  in  1889,  177. 
Grote  aud  Otto  (M.  M.)  on  v^eriaoic 
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Grove  ( W.  R.)  on  voltaic  series  and  com- 
bination of  gases  by  platinum,  122 ; 
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Guaquilite,  composition  of, 
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Hess  ( U.)  on  the  compodtion  of  iR-ax, 
154;  on  the  composition  of  idocrase, 
476. 

Holdilch  (Mr.)  on  rolling  curves,  liiiL 
Hopkins  (T.)  on  the  nature  of  malaria, 
104. 
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ldocra»e,  on  the  composition  of,  476. 

Inductoraeter,  differential,  description  of. 

Integration,  note  on  definite  double,  8S8. 
Iodide  of  sodium,  action  of  acids  on, 


Iron,  composition  of  a  new  phosphate  of, 
424. 

 ,  meteoric,  from  Potosi,  394. 

native,  chemical  examination  of  a 
specimen  of,  'i2x 
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the  compass  on,  497. 
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Ivory  (J.)  on  the  equilibrium  of  fluids, 
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J.  S.  W.  on  certain  conditions  under 
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venly bodies,  2L. 

Jellicoe  (C)  on  the  laws  of  mortality, 
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la representing  chabasie,  4fi ;  on  the 
composition  of  some  mineral  substances 
of  organic  origin,  81 ;  on  the  constitu- 
tion of  the  resins,  340,  492  ;  on  a  new 
equi-atomic  compound  of  bicyanid« 
with  binoxide  of  mercury,  492. 

Juben  (II.  M.)  on  meteoric  iron  from 
Potosi,  .394. 

Kampen  (M.  Van)*  notice  of  the  late^ 
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Kane  (Prof.  R.)  on  the  theory  of  the 

others,  163. 
Knij^ht  (J.  A.),  notice  of  the  late,  59* 
Kublmann  (M.)  on  the  action  of  qiwng^ 

platina,  l£L 
LAcaille's  stations  at  the  Cape  of  Good 

Hope,  on  the  position  of,  522. 
Langlois  (M.)  on  the  non-existence  of 

the  caibvnates  of  quina  and  cinchonia, 

392. 

Lassell  (Mr.)  on  a  small  sextant,  220. 
Latanium,  accoimt  of,  990. 
Lepidolite,  rose  mica,  composition  of, 
393. 

Lhotsky  (Dr.  F.)  on  a  mineral  spring, 

Menero  Downs,  300. 

Licbig  (M.  T.)  on  the  action  of  acids  on 
the  iodide  of  sodium,  398. 

Li^ht,  on  certain  conditions  under  which 
It  is  received  from  the  heavenly  bodies, 
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of,  169,  221 ;  observations  on  the  theory 
of  the  dispersion  of,  2fil ;  application  of 
the  chemical  rays  of,  to  pictorial  repre- 
sentation, 365  ;  of  incandescent  coke, 
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 and  air,  eff  ects  of,  in  reaioriiig laded 

colours,  416. 
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Lima,  measumnents  of  altitudes  in  tbo 

vicinity  of,  2fi& 
Lime,  method  of  distinguishing  from 

barytes  and  strontian, 
Lindley  ( Prof.  J.)  on  the  anatomy  of  the 

roots  of  Ophrydes,  462. 
Linna^an  Society,  proceedings  of,  369, 

ML 

Lisbon,  geology  of  the  neighbourhood  of, 

Lithia  and  potash  contained  in  mica,  395. 
Lochaber,  on  the  parallel  roads  of,  361. 
Locke  (Dr.  J.)  on  the  magnetic  intensity 
and  dip  for  certain  potations  in  Ohio, 

Lowig  (C.)  on  the  separation  of  ethyle, 
542. 

Longitude,  method  of  determining,  by 
moon-culminating  stars,  5'il. 

Lyell  (C.)  on  the  occurrence  of  grapto- 
litcs  in  tlic  slate  of  Galiuway,  Scotland, 
.'{07 ;  on  the  occurrence  of  numerous 
swallow-holes  near  Faroham,  5Q9. 

Maclean  (J.),  meteorological  observa- 
tions made  by,  during  voyages  in  the 
Atlantic  and  South  PadSc  Oceans, 
2fifi. 

]VIaclear  fT.)  on  a  fall  of  meteorites  in 
South  Africa,  2dl  ;  on  the  position  of 
Lacaille's  stations  at  the  Cape  of  Good 
Hope.  522. 

SJagnctic  intensity  and  dip,  determina- 
tion off  for  certain  positions  in  Ohio, 
535. 

I-  lines  of  no  dip  and  of  least  inten- 
sity, comparison  of,  8L 
 relations  and  characters  of  the  me- 
tals, 161. 

Magnetism,  terrestrial,  report  on,  136; 
(^serrations  on,  478. 

Magnesia,  native,  influence  of,  on  vegeta- 
tion, 

Main  ( Rev.  R. )  on  errors  of  heliocentric 

longitude  and  ecliptic  polar  distance  of 
the  planet  Vcnu^,  22S» 
Malaria,  observations  on  the  nature  of, 

Mallctt  (R.)  on  the  application  of  the 
light  of  incandesciint  coke  to  photo- 
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Marchand  (M.)  on  the  action  of  the  sul- 
phate uf  ammonia  on  glass,  75. 

Marum  (Prof.  D.  van),  notice  of  the  late, 
6^ 

Masson  (  M. )  on  the  action  of  chloride  of 
zinc  on  alcohol,  1 50, 

Mercury,  on  a  new  equi-atomic  com- 
pound of  bicyanidc  with  binoxide  of, 
492  i  seleniurct  of,  392. 

Metal,  account  of  a  new,  390. 

Metallic  veins,  formation  of,  by  voltaic 
agency,  145. 


Metals,  on  the  general  magnetic  rdations 

and  characters  of,  Lfii. 
MeU'oric  iron  fVom  Potosi,  324« 
■       stone,  account  of  ilic  fall  of,  at  the 

Cape  of  Good  Hope,  368^  aiLL 
Meteorites,*fall  of,  in  South  Africa, 
Meteorological  observations  made  during 
.  a  residence  in  Colombia  between  1620 
and  1830,  10,  95 ;  made  during  voya- 
ges in  the  Atlantic  and  South  Pacific 
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,  monthly,  79, 

159,  239.  319.  399,  479. 
Meteorological  Society,  notice  respecting, 

399. 

Middletooite,  composition  of,  93. 

^Minerals,  on  the  composition  of  some  or- 
ganic, 

Mitchell  (T.)  on  the  drift  from  the  chalk 

of  Norfolk,  Suffolk,  &c.,  5a 
Moll  ( Prof.  G.},  M.  Quetelet's  roemdr 
of,  2M. 

Montlosier  (Count),  notice  of  the  late, 
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Moon,  on  the  passage  of  the,  across  the 
Pleiades,  122. 

Mosander  (M.),  description  of  a  new 
metal,  390. 

Murchison  ( R.  L)  on  the  classification 
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certain  earthquakes,  370. 

Nitric  acid,  on  some  of  the  products  ob- 
tained by  the  reaction  of,  on  alcohol, 
324. 
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linites  from  the  chalk,  461. 
Ogilby  ( W.)  on  the  presumed  marsupial 
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224, 

Oligoclas,  analysis  of  crystallized,  29& 
Ophrydese,  on  the  anatomy  of  the  roots 
of,  4£2t 

Oppermann  (M.)  on  the  composition  of 
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Palicotheriuro,  Anoplotherium,  and 
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marks on  a  fossil  nearly  allied  to  the 
genus  Moschus,  4^ ;  on  the  jaws  of 
Thylacotherium  Prevostii  from  Stones- 
field,  lAl  i  on  the  PhascululLeriuui, 
22Q ;  on  the  teeth  of  the  Zeufflodon, 
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550 


INDEX 


Oxides,  metallic,  and  alloxanic  acid^  233; 

and  oxaluric  acid,  2^ 
Oxus,  on  the  discovery  of  the  lourca  of 

the,  5^ 

P.  on  the  chlorochroroic  acid  of  Dr. 
Thompson,  2^ 

Pldaeontology : — on  Cbeirotherium,  15Q; 
on  the  occurrence  of  Graptolites,  307; 
on  Thylacotherium  PrcTostii,  141,  456; 
on  Basilosaurus,  302,  457  ;  on  Phas- 
colotherium,  4.^7  ;  on  the  Clitpropota- 
mut,  i5S ;  on  the  manupial  nature  of 
the  Stonesficld  bones,  460;  on  fossil 
Infusoria,  lliQ;  on  fossil  fi&h  in  the 
Bagshot  Sand,  4£D ;  on  Orthoceratites, 
4fil ;  on  Spirolonitcs  4G]  ;  on  the  state 
in  which  animal  matter  is  found  in  fos- 
sils, MI ;  on  the  corals  of  the  lime- 
stone of  Devon,  461. 

Pearson  (Rev.  Dr.)  on  the  obliquity  of 
the  ecliptic,  314. 

Penny  (P.)  on  the  application  of  the 
conversion  of  chlorates  and  nitrates 
into  chlorides,  and  of  chlorides  into  ni- 
trates, to  the  determination  of  several 
equivalent  numbers,  218. 

Perikline,  analysis  of  crystallized,  397. 

Phascolothcrium,  on  the  remains  of,  220. 

Phillips  (Prof.  J.)  on  the  classification 
of  the  Devonshire  strata,  353. 

Phillips  (R.)t  letter  to,  on  the  constitu- 
tion of  resins,  340;  on  the  chemical 
equivalents  of  certain  bodies,  359  ;  on 
the  preparation  of  the  chloride  of  car- 
bon, 473. 

Phosphorus,  separation  of,iiponi  its  oxide, 

544. 

Photogenic  drawing,  an  account  of  the 
art  off  196;  improvements  in,  365, 
4fi3 ;  application  of  the  light  of  incan- 
descent coke  to,  475. 

Piles,  on  the  theory  of  secondary,  446. 

Plants,  on  the  respiration  of,  73 ;  absorp- 
tion of  azote  by,  237  ;  influence  of  na- 
tive magnesia  on  the  vegetation  of, 
238  ;  formation  of  alkaline  and  earthy 
bodies  in,  3G5 ;  distribution  of,  in  Co- 
lombia, 102. 
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of  the  visual  appearances  arising  from 
the  contemplation  of  coloured  objects, 
330.  439. 

Platina,  action  of  apongy,  li!L 

 electrodes,  on  the  polarised  condi- 
tion of,  446. 

Platinum,  on  voltaic  series  and  combi- 
nation of  gases  by,  127. 

-^—f  bichloride  of,  action  of  acetone  on, 
84. 

Pleiades,  on  the  passage  of  the  moon 

across  the,  177. 
Pneumatic  telcgragb,on  a  new,  236,317. 


Polarization,  voltaic,  of  certain  solid  and 

fluid  substances,  43. 
— —  elliptical,  produced  by  quartz,  169, 

32L 

Potatoes,  composition  of  the  oil  of,  156< 

Powell  ( Rev.  B. )  observations  on  some 
points  in  the  theory  of  the  di^)ersion 
of  light,  2fiL 

Prater  (H.)  on  the  anti-inflammable  and 
anti-dry-rot  powers  of  the  subcarbon- 
ate  of  soda  and  other  salts,  432. 

Prinsep  (O.  A.)  on  a  remarkable  heat 
observed  in  masses  of  brine  kept  for 
some  time  in  large  reservoirs,  27. 

Quartz,  on  the  elliptical  polarization  pro- 
duced by,  169, 

Queckett  (E.  J.)  on  the  anatomical  and 
physiological  nature  of  ergot  in  cer- 
tain grasses,  461. 

Quetclet  (M.),  an  account  of  I'rof.  G. 
Moll,  2&&;  on  terrestrial  magnetism, 
478. 

Quina,  on  the  non-existence  of  the  car- 
bonates of,  332- 

Rain,  impressions  and  casts  of,  in  the 
quarries  of  Cheshire,  507. 

Repnault  (M.  V,)  on  micas  containing 
litiiia  and  potash,  393 ;  on  the  prepa- 
ration of  the  dichloride  of  carbon,  473. 

Resin,  Highgate,  on  the  composition  of, 
81. 

Resins,  on  the  constitution  of  the,  340. 

 ,  mineral,  on  the  origin  of,  91. 

Respiration,  experiments  on  the  products 
of,  4Q1. 

Retina,  on  the  duration  of  impressions 
on  the,  33a 
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